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PERFORATED  METAL  TAPE 

for  Shielded  Conductor  Cables 


The  rapidly  increasing  use  of  Shielded 
Conductor  Cables  for  voltages  above 
15  K.  V.  gives  a  special  importance 
to  the  details  of  their  design. 

Shielded  Conductor  Cables  have  been 
made  in  two  general  designs:  Type 
“C  S”  having  a  perforated  metal  tape, 
and  type  “H”  cable  having  a  solid 
metal  tape  for  shielding  individual 
conductors. 

The  Okonite-Callender  Cable  Co., 
Inc.,  manufacturers  both  of  these  types, 
but  it  advocates  selection  of  the  per¬ 
forated  tape  because  it  combines  char¬ 
acteristics  helpful  to  the  operating 
performance  of  a  cable. 


Complete  impregnation  of  the  insula¬ 
tion  by  the  insulating  compound  dur¬ 
ing  manufacture,  and  its  free  passage 
in  operation,  is  an  inherent  property 
of  the  perforated  tape.  In  addition, 
the  perforations  increase  the  resist¬ 
ance  of  the  tape  to  the  flow  of  induced 
currents,  without  reducing  the  con¬ 
duction  of  heat  from  the  center  of  the 
cable.  As  the  magnitude  of  the  in¬ 
duced  currents  may  at  times  be  consid¬ 
erable,  the  mitigation  of  their  effects  is 
highly  desirable. 

Inquiries  are  solicited,  and  our 
Engineering  Service  is  gladly  fur¬ 
nished  in  connection  with  any  cable 
problems. 


OUIS  BOSTON 

rXLE  DALLAS 

Co.,  Cincinnati,  O. 
al 


y,  Inc. 

N.  J. 
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Governor  Roosevelt* s  Quandary 

OSSESSING  water  power  and  no  coal,  the  sensible 
thing  for  any  state  to  do  would  he  to  develop  the 
water  power.  How  to  go  about  it.  however,  and  still 
keep  it  in  politics,  is  the  question  which  i)erplexes  the 
politicians.  Water-power  development  is  an  economic 
and  not  a  |X)litical  issue,  and,  having  in  mind  no  doubt 
the  e.xperience  of  his  predecessor  during  his  many  terms 
in  office,  Governor  Franklin  D.  Roosevelt  of  Xew  York 
ai)proaches  the  issue  somewhat  more  diplotnatically. 

It  must  be  remembered  that  it  was  the  Republicans, 
and  not  the  Democrats,  that  carried  the  country  in  the 
last  election,  and  that  while  a  Democrat  succeeded  to  the 
governorship  of  New  York,  the  legislative  branch  is 
still,  as  it  has  been  for  many  years,  predominantly  Re¬ 
publican,  Therefore  it  can  hardly  be  inferred  that  the 
attitude  of  the  Democratic  party  of  New  York  with 
reference  to  water  |X)wer  is  to  be  followed.  The  Gov¬ 
ernor,  however,  is  placed  in  a  difficult  position,  for  either 
he  must  break  with  the  i>arty  platform  or  forego  water¬ 
power  development,  since  the  legislative  branch  seems  in 
no  mood  to  accept  government  ownership.  However,  a 
wise  statesman  will  do  what  is  best  for  the  state,  and 
it  should  be  obvious  that  New  York  must  i)ut  its  millions 
of  undeveloped  water  horsepower  to  work  and  save  by 
so  much  the  importation  of  coal.  It  is  lamentable  that, 
because  of  a  stubborn  Legislature  and  an  equally  deter¬ 
mined  Governor,  so  little  has  been  done  to  develop  New 
\'ork’s  natural  heritage. 

♦  *  ♦  ♦ 

Electrically  Heated  Homes 

Heating  homes  by  the  use  of  electricity  has  never 
been  considered  an  economical  procedure.  Fhe 
many  energy  transfers,  from  coal  to  steam  to  electricity, 
as  com|>ared  with  direct  coal  burning  in  house  furnaces 
or  with  the  use  of  gas,  offer  economic  and  thermal  handi¬ 
caps  to  the  electrical  system.  But  conditions  change, 
and  recent  (levelopments  indicate  the  need  of  a  serious 
study  of  the  commercial  possibilities  involved  in  elec¬ 
trically  heated  homes. 

The  article  by  E.  B.  Dawson  and  J.  F.  Lamb  contains 
experimental  data  that  lead  to  interesting  speculations. 
Ordinary  homes  for  small  families  will  use  about  50,000 
kilowatt-hours  per  year  in  the  Pittsburgh  area.  But 
when  the  walls  of  the  hou.ses  are  insulated  the  con¬ 
sumption  is  reduced  to  about  30,000  kilowatt-hours  per 
year  or  less  and  this  energy,  sold  at  about  one  cent  per 
kilowatt-hour,  does  not  set  up  much  of  an  economic 
handicap  to  the  use  of  electric  heat.  If  convenience, 
comfort,  control  and  other  elements  be  measured  in 
terms  of  sales,  there  is  no  doubt  that  many  home  owners 
would  consider  electrically  heated  houses  favorably. 


If  ofT-ix‘ak  energy  can  be  used  in  conjunction  with 
some  house  storage-heat  system,  jios.sibly  in  conjunction 
with  radiant  heaters,  a  sjdendid  new  business  for  utilities 
may  be  developed.  The  architectural  design  of  homes 
can  be  changed  to  emlMxIy  the  devices  for  electrical 
heating  readily,  and  there  is  no  doubt  that  many  home 
owners  woukl  be  willing  to  pay  for  such  a  service  Ix.*- 
cau.se  of  its  many  good  qualities.  The  studies  in  Pitts¬ 
burgh  and  others  at  h'ort  Wayne  will  enable  the  industry 
to  measure  possibilities  quite  accurately.  Enough  evi¬ 
dence  is  available  now  to  show  that  electrically  heated 
homes  are  worth-while  new-business  opixjrtunities.  The 
future  may  hold  still  l>etter  promise. 

♦  ♦  ♦  ♦ 

Coal  Distillation  at 
Central  Stations 

C)SSIBILi  rH^S  of  low -temperature  carbonization  of 
coal  have  received  much  publicity  of  late  and  some 
visionary  prosjxicts  have  been  pictured  in  our  daily  press. 
When  one  examines  this  development  closely,  it  will  be 
found  that  it  is  best  descrilx?d  as : 

The  phantom  with  the  beckoning  hand 
That  still  allures  but  still  eludes. 

The  theoretical  |x)ssibilities  are  most  attractive.  A  very 
large  numlx^r  of  processes  have  Iieen  jirojXKsed  and  tried, 
each  with  some  features  of  merit.  While  certain  of 
these  methods  have  been  .so  premising  that  they  have  l)een 
developed  on  a  semi-commercial  scale,  none  has  definitely 
proved  its  commercial  suitability  as  an  adjunct  to  ati 
electrical  central  station,  and  each  trial  installation  is 
still  a  venture. 

As  a  matter  of  conservation,  it  has  always  .seemed  im¬ 
proper  to  use  coal  as  a  fuel  for  the  generation  of  power 
without  first  removing  by  some  distillation  process  its 
more  valuable  contents  of  gas  and  tars.  Low-temjx‘ra- 
ture  carbonization  ai)peals  to  the  power  engineer  as  a 
possible  treatment  of  coal  in  connection  with  central  sta¬ 
tions,  and  he  has  given  sympathetic  consideration  to  the 
various  systems  that  have  lx?en  evolvcfl. 

Many  of  these  processes,  of  which  some  have  l)een 
quite  fully  develojx^d,  aim  to  ])nxluce  a  smokeless  fuel 
that  can  he  used  as  a  substitute  for  anthracite.  The  by¬ 
products  of  these  proces.ses  have  too  high  a  form  value 
to  be  burned  under  boilers.  The  only  prcxlucts  from 
them  that  could  be  lused  in  central  .stations  might  be  small 
sizes  of  the  char  and  some  gas.  \  representative  of  such 
prtKes.ses  is  that  under  development  at  the  Philo  ( Ghio ) 
plant  of  the  American  Gas  &  Electric  Company.  Iti 
general,  however,  such  proce.s.ses  offer  little  Ixq^e  of  devel¬ 
oping  into  means  for  reducing  to  any  great  extent  the 
cost  of  central-station  |X)wer. 

Other  processes  are  those  in  which  the  coal  is  distillerl 


to  remove  v(jlatile  byprcxlucts  before  use  as  a  fuel  for 
power  development.  The  byproducts  are  expected  not 
only  to  |)ay  all  charges  on  the  jirocess  but  also  to  reduce 
the  net  cost  of  fuel  supplied  to  the  boilers.  These 
processes  appeal  particularly  to  the  central-station  ojier- 
ator,  and  .such  plants  as  those  employing  the  McEwen- 
Runge  process  at  Lakeside  station,  Milwaukee,  and  the 
RalKock  &  \\'ilcox  process  at  Dunstan  station.  England, 
are  being  watched  closely  by  engineers.  'I'he  latter  alone 
has  passed  the  develoj^ment  stage,  and  it  still  has  to  be 
proved  with  other  than  English  coals.  T’rogress  Avith 
these  and  several  other  less  fully  developed  ])rocesses  has 
encouraged  many  engineers  to  become  enthusiastic  over 
the  |K)ssibilities  of  their  utilization  in  power  plants.  Inci¬ 
dentally.  the  greatest  gains  will  be  possible  with  the 
lowest-i)riced  coals,  for  the  savings  from  the  byproducts 
will  provide  relativ’ely  the  largest  gains  in  reduction  of 
fuel  co.st.  Processes  for  hydrogeneration  and  li(|uefac- 
tion  of  coal  a])])ear  to  ha\'e  no  connection  Avith  central- 
station  o|)eration,  but  may  serve  as  industrial  ]X)wer 
users. 

Substantial  progress  has  been  made  in  the  develop¬ 
ment  of  many  distillation  processes.  Interest  of  engi¬ 
neers  is  still  maintained  in  their  possibilities.  However, 
a  con.servative  review  of  their  present  st.itus  indicates 
that  the  commercial  employment  of  low -temperature 
carbonization  in  central  stations  has  not  Ijeen  fully  vindi¬ 
cated  under  American  conditions. 

*  'le 

A  Municipal  Plant 
Short  of  JFater 

WH.\T  would  hap])en  to  a  municipal  system,  or 
any  private  sy.stem  for  that  matter.  Avith  only  one 
hydro-electric  ])lant  and  virtually  no  Avater  to  ojierate 
it?  That  is  e.xactly  the  ])osition  the  city  of  San  Fran- 
ci.sco  would  find  itself  in  if  it  noAV  had  a  loaded  munic¬ 
ipal  distribution  system.  Cold  weather  and  lack  of 
rainfall  in  the  Hetch  Hetchy  Avater.shed  have  caused 
depletion  of  the  O’Shaughnessy  reservoir  and  the  80,- 
OOO-kva.  city-oAvned  Moccasin  ])lant  is  almost  entirely 
de])endent  upon  stream  floAv.  The  ()ut])nt  has  thus 
l)een  reduced  to  a  feAv  thousand  kiloAvatts,  and  there  is 
no  immediate  relief  in  .sight. 

'I'he  Pacific  Gas  vK;  Ivlectric  Cotnjiany  contracted  in 
1925  to  take  the  entire  ontjnit  of  the  ])lant  ])ending 
decision  of  the  city  as  to  ultimate  dis])osal  of  the  jioAver. 
Lp  to  January  1.  P^29.  this  contract  has  netted  the  city 
$7,720,000,  or  nearly  enough  to  ])ay  the  interest  charges 
on  the  entire  boiul  issue  of  $45.(XX).000  for  the  coin- 
bined  domestic  Avater  sui)])ly  and  i)OAver  ]woject.  For¬ 
tunately.  the  Pacific  Gas  Electric  Comi)any,  Avith  its 
great  interconnected  .system  and  its  many  steam  and 
hydro  plants,  is  able  to  tide  over  the  embarrassing 
situation  created  by  the  rather  sudden  loss  of  a  large 
part  of  the  plant’s  generating  ca])acity.  'Phrough  the 
city’s  co-o])eration  the  coni])anv  is  able  to  utilize  the 
])lant  for  peak  loads  and  thus  still  derive  some  benefit 
from  it. 

No  particular  blatue  attaches  to  San  Franci.sco.  The 
plant  has  been  Avell  operated  under  the  city  engineer’s 
departmetit.  The  situation  merely  emphasizes  the  neces¬ 
sity  that  large  interconnected  systems  Avith  hydro-electric 
plants  shall  have  a  diversified  water  supply  and  the 
further  necessity  of  steam  reserve  to  back  uja  the  Avhole. 
Any  municipality  contemplating  going  into  the  light  and 


power  business  would  do  well,  in  the  light  of  these  facts, 
to  consider  all  costs  and  angles  of  the  undertaking  before 
wading  into  shallow  Avater. 

♦  ♦  ♦  ♦ 

Research  as  a  Business  Help 

RE.SE ARCH  is  no  longer  considered  a  business 
philanthropy.  It  is  no  longer  a  side  issue  or  hobby 
to  be  sup])orted  or  neglected  in  the  degree  that  money  is 
donated  by  its  friends.  On  the  contrary,  as  recently 
stated  by  Irving  Langmuir;  “The  leaders  of  industries 
are  frequently  conscious  of  the  need  of  im])rovement  in 
their  j)rocesses  and  even  of  the  need  of  new'  di.seoveries 
or  inventions  to  extend  their  activities.”  Research  is  the 
modern  tool  by  which  to  Avork  out  commercial  success 
in  any  industry. 

Hut  beyond  the  commercial  incentive  to  survive  under 
highly  competitive  conditions  there  are  broader  as])ects 
of  research  that  affect  business  directly.  Heretofore  the 
AA’orld  has  been  built  and  operated  largely  through  the 
wa.steful  use  of  raAv  natural  resources.  Many  of  these 
have  noAv  been  reduced  in  volume,  but,  despite  this,  man¬ 
made  ])roduct.s  derived  from  researches  have  su])plied  the 
public  demand  with  cheaper  and  better  products  than 
those  made  from  the  original  materials.  For  example, 
cheap  lumber  for  building  is  a  thing  of  the  past,  but 
cement,  steel  and  s])ecial  building  materials  have  re])laced 
lumber,  and  construction  methods  have  changed,  so  that 
buildings  today  are  better  and  cheaper  than  those  made 
from  raAV  lumber. 

Under  the  spur  of  a  diminished  su])ply,  re.search  comes 
into  being  to  replace  old  materials  with  new,  and  busi¬ 
ness  today  realizes  that  only  through  scientific  research 
can  it  remain  ])rosperous  under  modern  conditions.  No 
organization  economies  can  re])lace  research  as  a  direct 
method  for  maintaining  business  success. 

♦  St*  ♦  ♦ 

Poor  Tools  for  Good  Jf  orkmen 

WHILE  illuminating  engineers  have  learned  much 
about  the  physiological  factors  of  their  art.  have 
investigated  intensities,  glare,  distribution  and  back¬ 
grounds  and  haA'e  obtained  lami)s  of  excellent  light 
characteristics,  the  fixtures  in  Avhich  they  are  ])laced  are 
in  general  an  abomination  ])assing  all  understanding. 
The  modern  note  is  being  stifled  to  attain  uniformity; 
the  best  of  the  old  is  neglected. 

One  g, lance  at  a  catalog  of  current  offerings  of  home¬ 
lighting  devices  is  sufficient  to  prove  the  point,  for  here 
are  imitations  of  oil  lamps  set  in  an  annulus  of  thin- 
rolled  brass;  horrible  contortions  of  glass,  a  material 
Avhich  may  be  made  incomparably  lovely ;  dust  catchers, 
eyesores.  ])ainted  atrocities  and  hopeless  relics  of  prec¬ 
edent.  F'lectric  light  is  as  much  a  part  of  the  modern 
home  as  the  Avails,  doors,  floors  and  windows.  It  is  not 
something  to  be  sui)plied  by  sticking  a  shining  brass 
creation  of  glass  and  lamps  in  the  middle  of  the  room 
or  on  the  Avails  like  a  picture. 

Light  should  lx-  built  in.  It  should  be  supjflied  from 
invisible  or  unobtrusive  sources.  It  should  be  a  ])art  of 
the  design  of  the  room.  Decorative  lighting,  Avhether 
of  floor  or  table  lanqis  or  ornamental  figures,  should  be 
su])plementary.  This  is  a  plea  for  the  intelligent  applica¬ 
tion  of  the  knowledge  at  hand,  waiting  to  be  used,  and 
of  the  facilities  readily  available.  If  the  original  Wright 
machine  Avere  used  in  air-mail  service  today,  it  would  l)e 
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no  less  ridiculous  than  is  the  manufacture  of  lighting 
fixtures,  particularly  home  devices,  blindly  supplying 
gewgaws  that  were,  esthetically,  none  too  satisfactory 
yesterday.  Almost  any  new  house  or  apartment  is  a 
horrible  example  of  the  things  which  may  be  done  in 
meeting  the  builder’s  ideas  of  what  is  good  enough. 

♦  ♦  ♦  ♦ 

Spare  the  Meter  and 
Spoil  the  Data 

INADEQUATE  metering  of  sulxlivided  electric  serv¬ 
ice  is  a  major  obstacle  to  complete  analysis  of  indus¬ 
trial  operations  in  too  many  plants  utilizing  energy  from 
l)ower  comj)anies.  Bulk  delivery  of  energy  to  the  cus¬ 
tomer’s  buses  is  proj)erly  measured  almost  without 
exception,  but  in  many  cases  the  internal  plant  account¬ 
ing  for  such  energy  leaves  much  to  be  desired.  Years 
ago  a  good  deal  was  said  in  engineering  circles  about  the 
importance  of  measuring  de])artmental  energy  consump¬ 
tion  and  demands,  and  today  a  fairly  broad  separation 
exists  between  light  and  j)ower  service  from  the  internal 
metering  viewpoint.  The  installation  of  recording  in¬ 
struments  on  the  interior  circuits  of  industrial  establish¬ 
ments  has  made  considerable  headway,  and  the  inter¬ 
pretation  of  such  information  as  these  instruments  pro¬ 
vide  along  routine  lines  is  generally  admitted  to  be  helj)- 
ful  in  gaging  the  continuous  efficiency  of  motor  drives 
and  heating  applications.  'I'here  is  a  considerable  ga]). 
however,  in  many  organizations,  between  metering  at  the 
source  of  plant  energy  distribution  and  check-u])s  giving 
(lata  on  the  energy  requirements  and  demands  associated 
with  unit  production  of  commodities  under  stated 
volumes  of  factory  outjnit. 

Bower  companies  and  their  industrial  customers  are 
mutually  interested  in  the  application  of  efficient  elec¬ 
trical  service  to  production.  study  of  the  metering 
situation  inside  the  plant  should  form  a  regular  and 
routine  sugge.stion  in  the  intercourse  between  ])ower  .sales 
engineers  and  jnirchasers  of  energy,  and  not  be  left  to 
the  initiative  of  the  ])lant  owner.  It  is  important  to 
find  out  in  every  case  whether  special  instrumentation  is 
warranted  inside  a  plant  and,  if  .so.  where  and  at  whose 
cost.  The  need  of  permanent  or  temporary  installations 
should  be  looked  into,  and  the  limitations  of  tests  of 
electrical  requirements  set  against  various  production 
conditions  determined.  In  single-product  plants  turning 
out  a  mass  of  uniform  material  or  commodities,  like 
standard  breakfast  foods  or  bulk  chemical  items,  it  may 
be  sufficient  to  rely  upon  input  meters  in  the  industrial 
substation  or  at  the  utility  end  of  a  sj)ecial  feeder  to  pro¬ 
vide  the  required  check  of  conditions;  but  even  here 
categorical  assumptions  are  unsafe. 

The  power  engineer  is  generally  in  a  position  to  offer 
very  useful  advice  to  his  customers  in  this  field,  and  his 
familiarity  with  jwocesses  trains  him  to  apj)reciate  ju.st 
what  returns  localized  metering  is  likely  to  yield  par¬ 
ticular  industries.  The  desired  results  may  be  attained 
in  one  case  by  the  u.se  of  instruments  loaned  or  rented 
for  a  period  by  the  power  comj^any  to  the  customer,  or 
in  another  by  a  carefully  planned  investment  in  metering 
apparatus  by  the  cu.stomer  or  his  consulting  engineer. 
At  present  the  scope  of  industrial  localized  metering  is 
too  often  left  to  chance  or  else  its  value  is  not  brought 
home  to  the  customer  in  a  way  to  insure  constructive 
action.  Imjwovement  is  to  be  found  along  the  line  of 
co-ordinated  effort  by  the  parties  in  interest. 


IV hen  the  Farmer  Comes 
Into  the  Market 

ANY  eyes  in  the  electrical  industry  are  looking 
toward  the  farm  market.  There  are  roughly  six 
and  a  half  million  farms  in  the  country.  .Mnnit  half 
a  million  are  now  connected  to  ]X)wer  lines.  On  every 
one  of  the  other  six  million  there  is  also  a  family,  living 
isolated  from  the  conveniences  of  town  and  de.serving 
all  the  labor-saving  and  comfort  appliances  that  modern 
electric  .service  offers.  In  addition  the  farmer  needs 
electric  power  in  his  business,  for  lighting  his  barns 
and  poultry  houses,  for  pumping  water  and  driving 
small  machinery  and  ])erhaps  for  milking.  It  offers 
him  economies  in  labor  that  will  vitally  increase  his 
earnings  and  his  peace  of  mind.  Ultimately  several 
million  of  these  farms  will  be  substantial  u.sers  of 
electricity. 

The  question  at  the  moment  is  largely  one  of  dollars. 
The  farmer  is  not  only  interested,  but  he  is  actively 
demanding  power.  Good  roads,  rural  mail  delivery,  the 
motor  car  and  radio  have  brought  him  into  close  touch 
with  town.  He  and  his  family  have  develoi)ed  an  eager 
a])])etite  for  these  good  things  of  life.  The  problem  now 
is  to  make  it  possible  for  him  to  acquire  them  as 
other  men  do. 

Fundamentally,  it  is  not  a  ([uestion  of  the  farmer’s 
ability  to  buy.  About  five  million  ])assenger  automobiles 
are  in  use  today  on  the  farms  of  the  United  States. 
This  does  not  include  trucks.  These  motor  cars  which 
the  farmer  is  using  for  his  convenience  and  the  enjoy¬ 
ment  of  his  family  easily  rej^resent  an  average  invest¬ 
ment  of  five  hundred  dollars  each.  In  other  words, 
somewhere  around  two  and  a  half  billion  dollars  have 
been  invested  by  agricultural  .America  in  the  comfort 
and  utility  of  modern  trans])ortation.  These  are  large 
and  impressive  figures.  They  offer  convincing  evidence 
that  the  farmer  can  purchase  what  he  determines  to  be 
necessary. 

It  costs  in  the  neighborhood  of  three  thousand  dollars 
ff)r  a  farmer  to  install  the  equipment  he  requires  to 
enjoy  the  lull  benefits  of  electricity  in  his  hou.se  and 
barns.  That  is  considerable  cash.  But  the  ex|x;rience 
which  the  farmer  has  had  in  accjuiring  his  binders, 
mowers  and  other  machinery,  his  motor  cars  and 
wagons,  his  live  stock  and  his  buildings  has  accustomed 
him  to  the  s|)ending  of  substantial  sums.  Though  he 
is  a  conservative,  he  is  not  afraid  to  buy.  Because  his 
income  follows  the  harvest  and  his  cash  comes  once  or 
several  times  a  year  and  not  in  regular  monthly  revenues, 
he  is  in  the  habit  of  buying  on  the  installment  i)lan  or 
by  borrowing.  The  success  of  the  automobile  industry 
in  selling  to  the  farmer  has  l)een  in  no  small  degree 
because  its  terms  have  been  adapted  to  this  situation. 
And  the  electrical  industry  must  meet  the  very  same 
condition. 

The  job  is  not  primarily  to  make  the  farmer  want 
electricity,  but  to  help  him  to  buy.  The  financing  of 
line  extensions  .should  be  done  at  the  bank.  The  farm¬ 
er’s  money  should  be  devoted  to  the  purchase  of  equij)- 
ment  that  will  give  him  the  services  he  wants  and  by 
building  up  a  load  make  him  a  profitable  customer. 
His  installation  of  wiring,  lighting  and  appliances  should 
be  sold  to  him  not  piecemeal  but  as  a  complete  equipment 
financed  on  a  basis  that  he  can  assume.  When  this  is 
done  the  farmer  will  come  into  the  market  and  the 
electrical  industry  will  enjoy  one  of  its  most  prosperous 
I^eriods  of  e.xpansion. 
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Floodlighting 
Historical  Buildings 
in  Prague 

DUklXG  the  tenth  anniver¬ 
sary  of  the  Czechoslovakian 
l\e|)ul)Iic,  just  recently  i)ast.  the 
historical  huildinj^s  as  well  as 
monuments  in  fragile  were  flood¬ 
lighted  through  the  co-operation 
of  the  architects  and  the  Prague 
Electrical  luiterprises’  power  dis¬ 
tribution  department.  The  eft'ect 
was  so  attractive  that  the  essen¬ 
tial  part  of  this  illumination  will 
he  retained  ])ermanently.  For 
this  purpose  ()0()  kw.  had  to  he 
supplied. 

Among  the  structures  illumi¬ 
nated  were  St.  Charles  Bridge, 
built  ill  14  A. I).;  Church  of  ( )ur 
Lady,  completed  iu  1511;  St. 
Nicholas  Church  (17  .\.l). ), 

Castle  of  Prague  (9  .\.l).). 

Powder  Tower  (15  .\.l). ).  W  il¬ 
son’s  statue,  Old  'I'own  Hall 
(  LT^8),  and  the  National  Mu¬ 
seum. 


Church  of 
Our  Latin 


St.  Charles  nrUU/r,  with 
Xatioual  Theater  in  rif/ht 
hat  kfiroinitl 
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Standardizing 

Automatic  Substation  Designs 


'  Main  bus 
4.000/P.300 
n  volts 


Trans-fer  bus 
4.000/^.i00  voMs 


Control 

board— 


13,200 
vo! t 
bus'' 


4,000-2,300  volt  circuits— 


15,800  volt  lines 


centers  necessitate  a  still  further  standardization  of  de¬ 
sign  and  construction. 

Advantages  of  Standardized  Substations. — The  advan¬ 
tages  of  a  uniform  station  design  are: 

1.  'file  preliminary  considerations,  such  as  load  studies, 
cost  estimates,  land  requirements,  etc.,  are  simplified, 
similar  information  of  duplicate  stations  being  at  hand. 

1.  The  purchase  of  the  apparatus  is  simplified  and  the 
price  and  delivery  are  improved,  sitice  these  orders  are 
duplicates  of  ])revious  ones,  requiring  in  many  instances 
no  preliminary  ({notations  or  s|)ecial  developtnents.  The 
advant.age  of  (juantity  purchase  is  also  obtained. 

3.  The  work  in  the  design  and  in  the  drafting  room 
is  lessened,  only  minor  changes  ( mostly  in  assembly ) 
from  the  previous  station  drawings  being  necessary. 

4.  The  time  and  cost  of  installation  and  testing  are 
reduced,  troubles  having  been  eliminated  by  previous 
tx|>erience. 

5.  Operation  and  inspection  are  simplified,  the  ap- 
I'aratus  and  connections  being  the  same  in  all  stations. 
This  also  facilitates  the  instruction  of  new  men. 

6.  It  is  known  in  advance  that  the  completed  station 


1.  SulKlivision  of  the  entire  substation  into  independ¬ 
ent  standardized  “blocks”  classified  in  accordance  with  a 
definite  scheme  of  segregation  based  on  exjierience. 

1.  Simultane(nis  development  of  building  and  its  con¬ 
tents. 

3.  -A  new  simplified  system  of  multi-transformer  con¬ 
trol  based  on  load. 

4.  Engineering  procedure  in  accordance  with  approved 
.schedules  of  material  and  construction. 

A  Tyfiea!  Substation. — .\  typical  automatic  trans¬ 
former  .station  at  Xeedham  consists  essentially  of  two 
transformers  stepping  down  frenn  a  13.20()-volt  bus 
to  4.000  2.300-volt,  four-wire  ungrounded  neutral  main 
and  transfer  buses,  all  three  buses  having  .sectional izing 
circuit  breakers  or  disconnecting  switches  l)etween  the 
transformer  sections.  The  basic  feature  which  |)ermits 
the  standardization  of  construction  is  that  the  station  is 
divided  into  blocks,  comjdete  in  themselves,  and  suit¬ 
able  for  being  arranged  or  added  as  desired. 

I'or  each  transformer  section  there  are  four  Idocks: 

1.  .A  high-tension  block  for  two  incoming  13.200-volt 
lines,  the  high-tension  side  of  the  transformer,  the  cir- 


Advantages  of  unit  or  block  system  in 
providing  for  future  development.  Fea¬ 
tures  of  construction  and  control  adopted 


By  William  W.  Edson 

iSUttion  fini/incerinii  IK'partiUi'nl . 

Edison  Electric  niinninatiuii  L  ofii/'oiiy  of  Boston 


IX  RECENT  years  much  work  has  been  done  by 
manufacturers  in  .standardizing  electrical  a{q)aratus 
and  by  oj)erating  companies  in  the  standardization 
of  general  station  as.semhlies  and  {wlicies.  The  rapid 
growth  and  expansion  of  electrical  distribution  and  the 
tendency  toward  numerous  relatively  small  alternating- 
current  substations  located  at  the  various  individual  load 


and  its  operation  will  he  .satisfactory  to  the  various  de- 
j)artments  concerned,  the  individual  .standards  having  al¬ 
ready  been  ai)proved. 

7  he  System  De  fined. — The  system  of  construction 
develo{)ed  h\'  the  Edison  Electric  Illuminating  Com|)any 
of  Bo.ston.  wherein  the  alx)ve  benefits  are  realized,  has 
the  following  features: 


'‘Cinder  concrete 
for  iron  condui^ 


I  I  ^ 

1< — Switchboard  block  . -High  tension  block . - —Low  tension  block  . - . >K - Regulator  block  —• 

.Xeedliani  substation  is  representative  of  the  unit  or  block'  design 
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ctlit  for  the  const.'int  current  lighting  transformers  and 
the  hus  sectionalizinjj  breaker. 

2.  A  low-tension  block  for  the  low-tension  si<le  of  the 
transformer,  four  4,(XX)/2.300-volt  feeders  and  the  bus 
sectionalizing  breaker  and  disconnecting  switches. 

3.  A  regulator  block  for  the  feeder  induction  regu¬ 
lators.  The  battery  charging  motor-generator  set  and 
the  station  ])Ower  and  lighting  transformers  are  located 
in  the  sf)ace  o])]X)site  the  low-tension  bus  tie  cell. 

4.  A  switchboard  block  for  the  control  switchboard, 
constant  current  lighting  transformers,  battery  room  and 
tf»ilet. 

Adx'ontiKjcs  of  the  Block  Design. — 

1.  Complete  segregation,  the  blocks  themselves  ff»rm- 
ing  natural  fireproof  subdivisions. 

2.  Flexibility  in  arrangement  to  meet  land  or  neigh¬ 
borhood  conditions:  thus  the  switchboard  block  may  be 
located  in  front  or  at  the  side  of  the  building,  the  switch¬ 
board  and  regulator  blocks  may  be  located  above  the 
high-  and  low-tension  blocks,  and  additional  blocks  may 
be  exteiuled  in  any  direction. 

3.  ICfificient  ])rovision  for  the  growth  of  the  station 
by  the  addition  of  the  necessary  blocks  only  as  needed, 
'fhe  benefit  of  this  feature  is  ])articularly  ini])ortant  for 
a  new  station  having  initially  only  a  few  feeders  but 
reijuiring  two  transformers  for  flexibility  and  reliability 
of  ojieration.  Only  one  low-tension  block  and  one  regu¬ 
lator  block  need  be  installed,  the  low-tension  bus  tie  cell 
being  used  temporarilv  for  the  low-tension  eiiuiimient 
of  the  second  transformer. 

4.  b'ase  of  modifying  the  design  to  meet  special  con¬ 
ditions.  b'or  example,  if  no  street-lighting  transformers 

and  their  control 
are  ex))ected.  the 
switchboard  room 
may  be  narrowed  ac¬ 
cordingly.  and  f  o  r 
stations  of  larger  ca- 
]>acity  the  low-ten¬ 
sion  blocks  may  be 
arranged  for  an  in¬ 
creased  number  of 
circuits. 

Miseellaneons  Co)i- 
st  met  ion  Features. — 
Tach  high-  and  low- 
tension  block  is  di¬ 
vided  by  an  8-in- 
con  Crete  fireproof 
wall  s(»  that  the  oil 
circuit  breakers  are 
in  fuie  com]»artment 
and  the  bus  discon¬ 
nect  itig  switches  and 
instrument  t  r  a  n  s  - 
formers  are  in  the 
other  ?detal  lath  and  ])laster  2-in.  cell  walls  se])arate  the 
e(jui])ment  ])er  circuit.  4'he  regulator  room  and  circuit 
breaker  cells  are  drained  so  that  the  burning  oil  of  an 
explosion  or  fire  would  not  s])read. 

There  is  no  reinforcement  or  other  steel  work  carried 
over  between  cells.  FAen  the  iron  conduit  has  an  in¬ 
sulated  joint  before  entering  a  cell.  The  ground  buses 
are  run  on  insulators  to  prevent  faulty  currents  pass¬ 
ing  through  the  structure. 

ICxposed  flameproof  varnished-cambric  cable  is  used 
for  the  main  connections.  The  high-  and  low-tension 
cables  running  to  tbe  outdof)r  transformers  have  oil-filled 
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Single-line  diagrain  of 
.Irlington  substation 


potheads  to  prevent  leakage  of  oil  from  the  transformers, 
which  are  of  the  “industrial”  oil  ])othead  entrance  type. 
This  latter  construction  eliminates  all  outdoor  structure. 

An  individual  ventilating  fan  is  provided  for  each  com¬ 
partment  so  that  any  room  can  be  quickly  cleared  of 
smoke  or  gases  after  a  fire. 

Individual  automatic  electric  heating  units  and  circu¬ 
lating  fans  are  installed  in  each  room  for  general  heat¬ 
ing  and  to  ])revent  condensation. 

The  general  illumination  is  by  alternating  current,  but 
floodlights  and  certain  lighting  circuits  are  on  a  manu- 
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Seheniatie  diagrain  slio7oing  autoniatie  control 


ally  o])eratcd  clian’ge-over  switch  to  the  battery  f«»r 
emergency  use. 

Autoniatie  Control  for  Transformers. — Parallel  with 
this  development  of  the  block  system,  a  new  method  of 
automatic  control  of  such  a  station  has  been  devised. 
T'he  following  features,  which  are  of  particular  inter¬ 
est,  arc  not  only  new  in  method  of  operation  but  are  abso 
es])ecially  apjdicable  to  the  above  type  of  station  con¬ 
struction  : 


1.  I-le.vihility. — As  the  control  equijmient  for  each 
bank  is  self-contained,  transformers  may  be  added,  re¬ 
moved  or  changed.  e(|ui])ment  may  be  in.spected  or  tested 
and  o])erating  values  varied  without  aflFecting  tbe  normal 
automatic  ft])eration  of  the  rest  of  the  station. 

2.  Control. — Current  control  is  jwovided  to  switch  in 
or  out  added  banks  as  re(iuired  to  meet  the  total  station 
load  and  to  give  the  highest  over-all  station  efficiency. 

This  latter  condition  is  met  by  setting  the  cut-in  relays  at 
a  ])oint  where  the  core  and  cf)])])er  losses  of  one  trans¬ 
former  ecpial  the  total  losses  of  two  transformers.  F.x- 
])ressed  mathematically,  the  most  efficient  point  to  cut  in 


a  second  bank  e< 


where  I  is  the  core  or  zero 


load  Iftsses  of  one  transformer  and  C  is  its  full  lf)ad 
co])]xr  losses.  This  point  averages  approximately  ^0  ])er 
cent  of  the  nominal  rating  for  the  transformers  used. 


Special  Transformer  Design 


Closely  associated  with  this  scheme  of  operation  is  the 
si)ecial  design  of  transformers  developed  for  the  Fdi.son 
company.  As  the  normal  operation  may  be  exjiected  to 
be  near  75  ])er  cent  load,  the  transformers  are  ordered  to 
have  their  most  efficient  operation  at  this  point.  TTie 
transformers  are  so  selected  for  a  three-unit  station  that 
their  total  full  load  capacity  e(|uals  the  maximum  station 
load.  T'hese  transformers,  however,  have  sufficient  cop¬ 
per  and  cooling  surface  to  allow  a  50  ]ier  cent  overload 
to  be  carried  continuously  without  overheating.  There¬ 
fore.  one  bank  may  be  out  of  service  without  affecting  the 
total  station  ca])acity.  .\s  this  overload  o])eration  is  only 
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an  emergency  condition,  the  efficiency  at  this  150  per  cent 
rating  is  not  especially  important.  Therefore,  the  trans¬ 
former  cost  is  kejit  down.  Such  an  installation  allows  the 
transformers  to  he  safely  loaded  up  to  their  efficient  rat¬ 
ings  without  necessitating  a  normally  idle  spare  trans¬ 
former  with  its  oil  circuit  breakers  and  control  equip¬ 
ment. 

3.  Pull  Selectivity. — Each  transformer  has  its  sequence 
switch  so  that  it  may  he  made  the  first,  leading:  second, 
follow-up;  third,  alternate;  fourth,  out.  Manual  control 
switches  are  unnecessary.  Transformers  may  he  .set  up  to 
operate  in  parallel  as  a  group  if  desired,  thus  reducing  the 
number  of  operating  cycles  or  permitting  two  smaller 
banks  toi  operate  as  a  unit. 

4.  Safety. — ICacli  transformer  has  ditterential  protec¬ 
tion,  excess  overload  relays,  maximum  temperature  re¬ 
lays,  and  has  an  over-all  checking  relay  to  insure  that 
circuit  breakers  do  not  drop  open  or  pump.  Any  of  these 
faults  will  lock  out  the  transformer  and  will  bring  in  the 
following  bank  after  a  30-second  interval,  which  allows 
any  synchronous  load  to  drop  out  before  the  lines  are  re¬ 
energized. 

riiere  are  several  inherent  features  of  design  which 
|)romote  safety  to  the  equipment,  such  as  the  impossibility 
of  harm  due  to  improper  operating  of  the  se((uence 
switches ;  only  one  polarity  is  taken  to  the  circuit-breaker 
auxiliary  switches  and  to  the  relay  contacts;  all  relay 
coils  are  specified  for  continuous  duty,  and  no  relay  con¬ 
tacts  can  be  subjected  to  unsafe  carrying  or  breaking 
currents. 

5.  Reductiou  in  A{>paratus. — The  equi])ment  has  fewer 
relays  than  other  designs  hitherto  employed.  In  fact, 
only  the  current-control  relays  are  directly  chargeable  to 
automatic  control. 

Miscellaneous  Automatic  Control  features. — The  man¬ 
ufacturer’s  method  of  automatically  reclosing  feeder 
circuit  breakers  has  been  revised  to  include  the  safety 
features  and  simplicity  referred  to  above. 

I  he  battery  charging  motor-generator  normally  floats 
on  the  control  battery,  but  will  shut  down  in  ca.se  of  cer¬ 
tain  faults  and  will  restart  when  conditions  become 
normal. 

.\  signal  is  sent  over  leased  telephone  wires  to  the 
nearest  manually  controlled  station  to  indicate  the  open¬ 
ing  of  any  line  or  feeder  circuit  breaker,  the  lockout  of 
any  transformer,  or  a  ground  on  the  4,000-volt  system, 
riiis  latter  indication  is  accomplished  by  means  of  a  volt¬ 
age  relay  connected  between  the  system  neutral  and 
ground. 


Itemized  Lists  of  Equipment. — An  itemized  bill  of 
material  is  an  essential  adjunct  to  the  standardization  of 
substation  design.  This  list  is  grouped  in  accordance 
with  the  station  blocks  and  gives  such  information  as  may 
be  needed  during  the  various  stages  of  engineering  and 
construction. 

After  the  capacity  of  the  station  is  decided  upon,  it  is 
very  simple  to  make  a  selection  of  apparatus  by  specifying 
the  number  and  kinds  of  blocks  desired. 

The  e.stimate  for  the  expected  equipment  and  installa¬ 
tion  cost  of  the  station  is  taken  directly  from  the  itemized 
and  total  costs  in  the  table. 

The  ordering  of  the  material  is  expedited,  as  the  infor¬ 
mation  includes  for  each  item  the  number  or  amount, 


T.\1U,K  I— ITEMIZKI)  I.I.ST  OF 

EQriP.MENT— .SA.MPLE  SHEET 

Previous 

Standard 

Hmh-Tension  Block  .''I)cc 

2 — Line«  (250-amp.  capacity) . 

I — Oil  circuit  breaker,  tyf>e  *. 

600  amp.,  15  kv.,  with  ♦  con¬ 
tactor,  four  -  Rtafte  auxiliary 

( )rder 

DiaKram 

Index  Cost 

switch,  350,000-cm.  lugs  8404A 

* 

07298 

101  * 

— 

♦indientes  nianufactur«*r  or  type;  omitted  here  for  obvious  reasons. 

Ally  item  wiiich  may  vary  due  to  sire  of  transformer  is  underlined,  and  refer¬ 
ence  is  made  to  a  summary  sht^t  which  nives  this  information  for  the  different 
sizes. 

manufacturer,  size  or  rating,  style  or  si^cification  num¬ 
ber,  and  reference  to  previous  orders. 

The  engineering  and  drafting  are  materially  aided,  as 
these  consist  essentially  of  assembling  the  standard  unit 
and  block  drawings  and  diagrams. 

The  installation  is  facilitated  by  the  references  to  pre¬ 
vious  in.stallation  s[K*cifications  and  to  any  special  features 
or  details  which  should  be  considered. 

The  index  column  refers  to  a  book  of  company 
staiulards  which  contains  such  information  as  complete 
and  detailed  sjiecifications.  or  description  of  the  various 
items,  engineering  data.  s])ecial  instructions  or  cautions, 
drafting  room  standards,  etc. 

These  details  of  standardization  have  been  satisfactorily 
applied  to  five  such  automatic  substations  and  the 
advantages  are  quite  apparent.  There  have  been  a  few 
minor  clianges,  mostly  along  the  line  of  simplification, 
but  in  general  the.se  stations  are  all  very  similar.  This 
over-all  station  standardization  has  been  applied  only  to 
alternating-current  stations,  but  it  is  expected  that 
similar  principles  can  be  applied  to  the  automatic 
direct-current  stations. 


Androscoagin  No.  3  statiou,  shou'ing  dam,  tailracc  and 
Unvcr  supporting  generator  leads  and  control  cable 


$106  per  Kilowatt 
for  Automatic  Hydro  Plant 

By  G.  W.  Maker 

Morton  C.  Tuttle  Company,  Boston,  Mass. 

More  than  41,000  hp.  of  hydro-electric  power  is 
(levelojjed  within  a  mile  on  the  Androsco^sin 
River  above  Lewiston.  Me.,  at  the  Deer  Ri]is.  (jiilf 
Island  and  newly  comideted  Androscofjgin  No.  3  stations 
of  the  Central  Maine  Rower  Company.  The  last-named 
plant  develops  only  3.600  kw.,  hnt  is  a  valuable  addition 
to  the  facilities  of  the  comi)any  in  this  region  because 
it  enables  the  normal  flow  from  Gulf  Island  in  excess 
of  the  cai)acity  of  the  wheels  at  Deer  Rips  to  be  utilized 
instead  of  wasted.  Construction  was  begun  on  Andros¬ 
coggin  Xo.  3  in  October.  1927,  and  the  plant  was  placed 
in  service  last  August.  The  average  working  force  was 
110  men  and  the  cost  of  the  job  was  about  $380,000.  of 
which  labor  rei)resented  $125,000, 

'Fhe  Gulf  Island  station  has  a  rating  of  27.000  hp. 
and  the  reservoir  created  by  its  dam  has  a  useful  storage 
of  5(X).(XX).(X)()  cu.ft.  of  water  in  addition  to  the  regular 
river  flow.  In  considering  jdans  to  enable  excess  water 
alM)ve  the  cai)acity  of  the  Deer  Rips  plant  to 
he  utilized  as  far  as  ])ossil)le,  it  was  found  to 
he  more  economical  to  build  a  new  generating 
station  on  the  opposite  side  of  the  river  from 
Deer  Ri])s  plant  than  to  enlarge  the  Deer  Rips 
intake  canal  and  build  an  addition  to  that 
])lant,  with  conseiiuent  interruption  of  .service, 
riie  s])ur  track  which  had  served  the  Gulf 
Island  construction  was  also  available  on  the 
east  side  of  the  river. 

In  building  the  new  station  it  was  necessary 
to  excavate  an  intake  channel  in  ledge  to  a 
maximum  depth  of  20  ft.,  a  width  of  40  ft. 
and  a’length  of  about  100  ft,,  with  a  tailrace 
alnait  4(X)  ft.  long.  The  X'ovember,  1927.  flood 
and  the  freshets  of  last  spring  caused  no  dam¬ 
age  or  delay  in  the  work,  and  in  each  case  the 
Gulf  Island  reservoir  aided  in  reducing  the 
]>eak  flow.  The  operating  head  at  Androscog¬ 
gin  Xo.  3  is  32  ft. 

The  plant  contains  a  3.600-kw..  1 1 .000-volt 


General  Electric  generator  vertically 
driven  by  a  5,500-hp.  Allis-Chalmers 
high-sjieed  turbine  designed  for  94 
per  cent  efficiency  and  ojierating  at 
138.5  revolutions  per  minute.  The 
unit  is  controlled  from  Deer  Rips 
by  General  Electric  remote-control 
apj)aratus  and  the  automatic  features 
include  ])rotection  against  overload, 
overvoltage,  overspeed,  loss  of  field 
excitation,  overheated  windings  and 
short  circuits.  The  unit  is  started 
up,  wheel  gates  ojiened,  speed  at¬ 
tained,  synchronization  effected  and 
the  desired  load  assigned  by  the  t)))- 
erators  across  the  river.  Control 
ecjuipment  includes  motor-operated 
windows  in  the  generating  room. 

4'he  construction  was  done  under 
the  supervision  of  the  Morton  C. 
Tuttle  Company,  the  designs  be¬ 
ing  prei)ared  and  the  work  done 
under  the  direction  of  the  engineer¬ 
ing  deiiartment  of  the  New  England  Public  Service  Com- 
])any,  Augusta,  Me..  F.  H.  Mason  chief  engineer.  F.  \V. 
Harris  was  resident  engineer  for  the  Central  Maine 
Power  Company. 


Trenchinj^,  Backfilling  and  Loading 
with  One  Machine 

By  Theoixire  R.  Eilenberg 

Structural  Jiufi in cc r 

A  t’Ti'  i  ork  tV  Queens  hlcctrie  Light  S'  Poiver  Company 

OX  A  street  recently  widened  but  not  paved,  contain¬ 
ing  very  few  services  and  out  of  traffic,  a  Keystone 
digger  was  recently  used  very  successfully  by  the  Xew 
^’ork  &  Queens  Electric  Light  &  Power  Company  for 
l)reparing  a  trench  for  a  conduit  system.  On  the  aver¬ 
age  this  digger  excavated  4(X)  linear  feet  a  day,  to  a 
width  of  2  ft.  6  in.  and  an  average  depth  of  6  ft.  Ap- 
]>roximately  200  cu.yd.  of  earth  was  removed  per  day. 
It  was  also  possible  to  use  this  machine  for  backfilling 
the  trench  and  loading  the  truck  by  changing  the  bucket. 
W  hen  used  for  backfilling  this  machine  restored  as  much 
as  1(X)  cu.yd.  of  material  in  the  same  day. 


Trenching  machine  backfills  and  loads  in  installation 
of  conduit  system 
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Electrically  Heated  Houses 

Complete  tests  on  insulated  and  uninsulated  homes.  Types  of 
heating  systems  and  controls.  Load  characteristics  of 
house  heating.  Business  possibilities  indicated 

By  E.  B.  Dawson  and  J.  F.  Lamb 

Wcsthujhousc  Electric  I'r  Manujacturiny  Co)nf<any,  East  Pittshuryli,  Pa. 


The  most  convenient  and  flexible  method  of  heat¬ 
ing  residences  is  hy  the  use  of  electric  heat.  Elec¬ 
tric  heat  can  he  generated  in  the  rooms  where  it  is 
needed,  either  hy  totally  concealed  convection  heaters  or 
hv  attractively  designe(l  radiant  heaters,  .\utomatic  tem- 
}>erature  control  for  individual  rooms  is  easily  obtained. 
1'his  is  especially  desirable  in  apartments  and  in  very 
large  residences,  where  a  central  heating  plant  is  often 
too  inflexible  for  obtaining  the  desired  temperature  con¬ 
trol  in  different  ])ortions  of  the  building. 

Practically  no  labor  is  recpiired  to  o])erate  an  electric 
heating  system.  There  is  no  coal  to  shovel  or  ashes  to 
remove.  Electric  heat  is  inherently  a  clean  heat  and  its 
widespread  use  would  undoubtedly  assist  materially  in 
minimizing  the  servant  ])roblem. 

.\s  electric  heat  does  not  require  oxygen  from  the  air 
(»r  give^ff  any  obnoxious  gases,  it  is  also  the  most 
healthful  of  all  the  forms  of  heat  which  can  l)e  generated 
directly  in  the  room,  d'he  radiant  electric  heater  can 
therefore  be  ajqdied  where  other  types  of  radiant  heaters 
would  l)e  objectionable. 

'Fhe  automatically  con'rolled  electric  heating  system 
works  the  entire  year  around  with  almost  no  attention. 
It  o])erates  with  as  much  efficiency  during  weather  which 
reejuires  only  the  intermittent  use  of  heat  as  it  does  dur¬ 
ing  very  cold  weather.  In  fact,  the  most  immediate  field 
for  electric  heat  would  apj)ear  to  be  in  some  of  the 
.Southern  and  Southwestern  states,  where  the  heating 
.'system  would  operate  more  or  less  intermittently. 

The  only  legitimate  objection  to  residential  electric 
heat  from  the  standpoint  of  the  u.ser  is  the  cost  of  the 
power  reeptired.  It  may  Ik*  possible  that  at  some  future 
time.  perha])s  not  far  distant,  this  objection  will  no  longer 
a])ply.  Even  at  the  present  time  there  are  quite  a  few 
houses  in  the  Pacific  Coast  states  heated  entirely  by  elec¬ 
tricity.  There  are  also  a  few  installations  in  the  nor¬ 
thern  states,  chiefly  summer  homes  occupied  from  .April 
or  May  until  November.  Electric  heat,  while  admittedly 
a  luxury  at  pre.sent.  cannot  be  considered  as  lieing  en¬ 
tirely  out  of  reach  of  certain  portions  of  the  population. 

The  cost  of  electric  heat  has  tended  to  prevent  consid¬ 
eration  being  given  to  other  sides  of  the  question.  In 
order  to  evaluate  other  factors  in  addition  to  the  cost,  the 
Westinghouse  Electric  &  Manufacturing  Company,  in 
co-o])eration  with  the  Duquesne  Eight  Company  and  the 
.\rm.strong  Cork  &  In.sulation  Com])any,  conducted  .some 
tests  on  two  six-room  houses  heated  entirely  by  elec¬ 
tricity.  The  houses  were  located  at  Forest  Hills,  Pa., 
which  is  several  miles  from  Pittsburgh.  For  purposes  of 
com])arison,  data  were  akso  obtained  on  a  third  house 
which  was  heated  by  a  non-automatic  coal-fired  hot-air 
furnace.  The  three  houses  were  e.s.sentially  the  same  in 
construction  and  floor  jdan.  the  main  difference  l)eing 
that  one  of  the  electrically  heated  houses  was  insulated 
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Fig.  1 — Kilou'att-hour  con.tumption  and  degree  days 
by  months 


with  1;|  in.  of  corkboard  in  the  walls  and  in  the  liasement 
ceiling  and  with  2  in.  of  corkl)oard  in  the  second  floor 
ceiling.  .All  three  houses  were  e(jui])ped  with  storm  win¬ 
dows  on  the  first  and  second  floors,  d'he  houses  were 
occupied  during  the  test  j^eriod  by  two  ]^ople  in  the  cork- 
insulated  house,  by  three  ])eople  in  the  coal-fired  house 
and  by  five  peojde  in  the  uninsulated  electrically  heated 
house. 

Energy  Requirements 

The  energy  required  for  heating  a  given  residence  over 
a  certain  period  is  roughly  pro|)ortional  to  the  number  of 
degree  days  in  the  period.  .A  degree  day  is  numer¬ 
ically  equal  to  1  deg.  F.  in  outside  tem|)erature  below 
65  (leg.  F.  over  a  jjeriod  of  24  hours.  It  is  chosen  as  a 
unit  because  exjierience  has  shown  that  when  the  mean 
daily  outside  temjierature  drops  below  65  deg.  F.  heat 
will  usually  lie  required. 

The  degree  days  at  Forest  Hills  as  mentioned  in  this 
article  were  calculated  hy  subtracting  the  average 
monthly  temperatures  below  65  deg.  F.  from  65  deg.  F. 
and  midtiplying  by  the  number  of  days  in  the  month. 

The  kilowatt-hour  consumption  by  months  for  the  two 
electrically  heated  houses  at  Ea.st  Pitt.sburgh  is  shown 
in  Fig.  1.  It  can  easily  be  seen  from  this  curve  that  the 
power  consumption  during  the  heating  season  is  deiiend- 
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ent  upon  the  number  of  degree  days.  The  curves  show 
the  (litYerence  in  energy  requirements  between  the  un¬ 
insulated  and  the  cork-insulated  houses,  the  shaded 
rectangles  indicating  the  consumption  for  the  uninsul¬ 
ated  house. 

From  Feb.  4.  1927.  to  May  31,  1928.  the  uninsulated 
house  consumed  50.440  kw.-hr.  for  heating  and  the  cork- 
insulated  house  58  per  cent  as  much,  or  29.250  kw.-hr. 


Uninsulated  House 
No.  240 


Insulated  House 
No.237 


Fig.  2 — Wall  section  of  electrically  heated  houses 


From  May  31.  1927.  to  May  31.  1928.  the  uninsulated 
house  consumed  37.270  kw.-hr.  for  heating  and  the  cork- 
insulated  hou.se  55.4  per  cent  as  much,  or  20,650  kw.-hr. 
Roth  hou.ses  had  all  openings  weather  stripped  and  calked 
in  addition  to  the  storm  sash  during  the  winter  of  1927- 
28.  The  uninsulated  house  used  instantaneous  heaters 
with  automatic  temperature  control,  while  the  cork- 
insulated  house  used  storage  heaters  during  most  of  the 
1927-28  heating  season. 

The  difference  in  the  energy  requirements  for  the 
two  houses  cannot  be  entirely  attributed  to  the  cork  in¬ 
sulation.  Other  factors  in  the  two  houses  were  not 
absolutely  identical.  While  some  of  these  conditions 
favored  the  uninsulated  house,  most  of  them  favored  the 
cork-iusulated  house.  Nevertheless,  the  difference  in  the 
energy  consumption  between  the  two  houses  was  so  great 
that  most  of  the  difference  can  only  be  attributed  to  the 
effect  of  the  cork  insulation. 

.Actual  measurement  showed  that  the  heat  con¬ 
ductivity  of  the  walls  of  the  uninsulated  house  was  three 
times  as  great  as  for  the  walls  of  the  cork-insulated 
house,  for  the  wall  .sections  shown  in  Fig.  2.  Heat  is. 
of  course,  lost  iu  other  ways  than  by  direct  conduction 
through  the  walls. 

Assuming  that  the  cork  insulation  would  not  mate¬ 
rially  affect  the  basement  heating,  the  energy  require¬ 
ments  for  the  ba.semeiits  of  the  two  houses  should  be 
alK)ut  the  same  if  operating  conditions  were  identical. 
The  actual  basement  requirements  for  the  above  twelve- 
month  period  were  ajqiroximately  5.660  kw.-hr.  for  the 
uninsulated  house  and  1.450  kw.-hr.  for  the  cork-insu¬ 
lated  hou.se.  Neglecting  the  basement  consumptions,  the 
first  and  second  floors  of  the  cork-insulated  house  used 
()0.7  per  cent  as  much  energy  as  the  corresponding  por¬ 
tions  of  the  uninsulated  house  from  May  31,  1927,  to 
May  31.  1928. 


It  is  estimated  that  during  the  period  from  May  3T. 
1927.  to  May  31.  1928.  the  cork-insulated  house  woukl 
probably  have  used  from  60  to  70  per  cent  as  much 
energy  as  the  uninsulated  house,  including  the  ba.sement. 
if  all  the  operating  conditions  had  been  exactly  the  .same. 

These  figures  illustrate  very  well  the  value  of  heat 
insulation  for  electrically  heated  houses,  especially  in  the 
colder  climates. 

The  energy  saved  by  the  storm  sash,  weather  stripping 
and  calking  cannot  very  well  be  evaluated  from  the  avail¬ 
able  test  readings.  There  is  no  doubt  that  appreciable 
energy  savings  can  be  made  by  these  features. 

Air  Coxditioxs  Uxch.vxged 

The  question  may  be  asked  as  to  the  air  conditions  in 
the  houses  when  insulation,  weather  stripping,  calking 
and  storm  sash  are  used.  .A  few  air  humidity  measure¬ 
ments  were  taken  in  all  three  houses.  There  was  no 
marked  difference  in  the  per  cent  relative  humidity  of  the 
three  hou.ses,  although  the  coal-fired  house  apparently 
was  slightly  drier  than  the  two  other  hou.ses.  It  was 
noticed  that  when  the  humidity  was  high  in  one  house 
it  was  also  high  in  the  other  houses,  and  when  low  in 
one  house,  it  was  also  low  in  the  other  houses.  Appar¬ 
ently  the  cork  insulation,  weather  .stripping  and  calking 
had  very  little  effect  on  the  relative  humidities  inside  the 
houses  iu  comparison  with  other  factors. 


Fig.  3 — Composite  daily  demand  cun>es, 
uninsulated  house 


A  few  COo  measurements  were  made  with  a  carbacido- 
meter.  Most  of  these  readings  showed  the  COj  content 
of  the  houses  to  lie  0.8  part  per  1 ,000  parts  of  air  or  less, 
and  no  reading  exceeded  1.1  parts  of  COu  jier  1,000 
parts  of  air.  This  would  indicate  that  the  air  conditions 
iu  the  three  hou.ses  were  about  on  the  border  line  between 
good  and  bad  air.  The  uninsulated  electrically  heated 
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house  apparently  had  a  slightly  greater  COj  content  than 
the  other  houses,  probably  because  more  people  were 
living  in  this  house. 

It  is  the  writer’s  opinion  that  neither  the  cork  insula¬ 
tion  nor  the  electric  heating  system  had  an  appreciable 
effect  upon  the  air  conditions  in  the  houses.  The  weather 
stripping,  calking  and  storm  sash  had  some  effect,  hut 
just  how  much  could  not  he  determined  definitely.  None 
of  the  occupants  in  the  houses  complained  of  the  air 
conditions.  In  fact,  the  people  in  the  coal-fired  house 
are  seriously  considering  the  installation  of  weather 
stripi)ing  at  their  own  expense,  in  addition  to  the  storm 
sash  now  in  use. 

'I'he  cork  insulation  assisted  in  cutting  down  the  maxi¬ 
mum  kilowatt  demands.  This  would  ordinarily  not  cause 
much  of  a  saving  in  the  cost  of  the  installed  heater  ca¬ 
pacity.  because  there  must  he  at  least  one  heater  in  each 
room,  even  in  the  small  rooms,  and  the  heaters  of  large 
kilowatt  capacity  are  usually  not  much  more  expensive 
than  units  of  smaller  kilowatt  capacities. 

Summing  up  the  comparison  between  the  two  electri¬ 
cally  heated  houses,  the  tests  indicated  that  if  electric 
heat  is  used  in  cold  climates,  where  the  heating  system 
must  he  used  continuously,  the  house  should  he  well  in¬ 
sulated  and  should  he  made  as  tight  as  ])ossil)le  in  order 
to  reduce  air  infiltration.  The  colder  the  climate  the 
greater  is  the  amount  of  insulation  which  should  he  used. 

COMI*.\RISO.\  WrTII  TIIF.  Co.\L-FlRED  Hot’SK 

From  Fel).  4.  1927.  to  May  14.  1928,  the  energy  con¬ 
sumption  in  the  uninsulated  house  was  52.545  kw.-hr. 
and  in  the  cork-insulated  house  30.400  kw.-hr.  Over  this 
])eriod  of  time  26.{XX)  Ih.  of  coal  was  used  in  the  coal- 
tired  hou.se. 

The  relative  operating  costs  for  the  houses  would,  of 
course,  depetid  upon  the  cost  for  electrical  energy  atui 
the  co.st  of  coal,  which  varies  for  different  localities. 

I'here  can  he  no  fair  com])arison  between  the  ct)al-fired 
hou.se  and  the  electrically  heated  houses.  The  coal-fired 
house  was  manually  operated,  while  the  electrically 
heated  hou.ses  were  using  automatic  temperature  control 
much  of  the  titne.  The  extra  convenience  of  the  electric 
heat  cannot  well  he  expressed  in  terms  of  dollars  and 
cents.  In  practically  all  comparisons  between  electrically 
heated  houses  and  coal-fired  houses  the  extra  manual 
labor  required  to  tend  to  the  heating  system  is  neglected, 
as  is  also  the  factor  of  relative  cleanliness.  The  tests 
.^howed  that  the  electric  heat  was  much  cleaner  and  more 
convenient  than  the  coal-fired  heat.  The  occui)ants  of 
l)oth  electrically  heated  houses  stated  that  they  would  he 
sorry  to  have  to  go  hack  to  coal-fired  heat  when  the  tests 
were  discontinued. 

Storage  Type  Air  Heaters 

Some  interesting  data  were  obtained  as  a  result  of 
using  storage  heaters  in  the  cork-insulated  house  during 
most  of  the  winter  of  1927-28.  The  storage  heaters 
consist  of  large  metal  containers  filled  with  pea  gravel. 
4  he  walls  of  the  containers  have  heat  insulation.  Heat¬ 
ing  elements  are  imbedded  in  the  gravel.  At  night  the 
p*)wer  is  turned  on  and  the  gravel  is  heated  up  to  several 
hundred  degrees  Fahrenheit.  In  the  morning  the  |>ower 
is  turned  off  and  the  heat  stored  in  the  gravel  is  allowed 
to  escape  into  the  room  and  warm  up  the  house. 
Oamiiers  or  insulated  doors  are  jirovided  on  the  heaters 
to  assist  the  heat  to  leave  the  heater. 

The.se  heaters  were  very  successful  in  operation  as  far 
as  using  off-peak  power  was  concerned.  The  storage 
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heaters  had  been  in  service  163  days  up  to  April  30, 
1928,  and  during  this  i^eriod  31.5  jier  cent  of  the  heat 
energy  in  the  cork-insulated  house  was  used  from  6  a.m. 
to  9  i).m..  while  68.5  i)er  cent  was  used  during  the  off- 
peak  hours  from  9  p.m.  to  6  a.m. 

During  this  .same  163-day  jieriod  the  uninsulated  hou.se 
took  75.2  jier  cent  of  the  energy  from  6  a.m.  to  9  p.m. 
and  only  24.8  jier  cent  of  the  energy  during  the  off-jieak 
hours  lietween  9  p.m.  and  6  a.m. 

A  complete  accfiunt  of  the  operation  of  these  storage 


Fiij.  4 — Radiant  and  convection  heaters  used  in 
the  uninsulated  house 


heaters  is  giv’en  later  in  this  article.  The  following  con¬ 
clusions  were  arrived  at : 

1.  It  is  possible  to  use  most  of  the  energy  required  for 
heating  a  residence  during  ort-jieak  hours  if  storage  tyi»e 
heaters  are  used. 

2.  The  storage  heater  is  not  suitable  for  warm  climates 
or  where  a  (juick  heat  is  needed  during  a  small  jxjrtion 
of  the  day.  It  can  be  used  to  good  advantage  in  the 
colder  climates,  where  the  heating  system  would  normally 
l)e  in  continuous  u.se  over  long  |)eriods  of  time,  providing 
jiower  rates  are  favorable. 

3.  The  best  method  of  ojieration  is  to  let  the  storage 
system  carry  the  base-heating  load  and  to  have  radiant 
or  convection  heaters  take  the  jieaks. 

4.  The  jiresent  designs  of  storage  heaters  would  have 
to  be  modified  considerably  if  their  use  is  ever  to  be 
widespread  in  the  United  States.  They  would  not  suit 
the  jiresent  esthetic  standards  of  the  average  American 
family.  .Additional  insulation  would  improve  the  oper¬ 
ating  characteristics. 

5.  The  great  size  and  weight  of  the  storage  tyjie  of 
heater  make  them  difficult  to  move  and  cumliersome  to 
install. 

6.  The  storage  heaters  are  considerably  higher  in  fir.st 
cost  than  other  tyjies  of  heaters, 

7.  There  is  no  way  at  jiresent  to  control  the  storage 
form  of  heat  automatically  so  that  it  will  be  as  con- 
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Fig.  5 — Cow  posit  c  daily  demand  curves, 
cork-insulated  house 


vonic’iit  as  instantaneous  ty])es  <tf  heaters  with  individual 
room  thermostats. 

8.  'I'he  use  of  storaj^e  heaters  is  not  justified  unless 
the  kilowatt-hour  consumi)tion  is  large  and  the  ofif-peak 
|>ower  rates  are  much  lower  than  the  regular  charges. 

Demand  meters  were  in  use  in  each  house  to  record 
the  kilowatt  <lemand  throughout  the  day.  Using  the 
<lata  obtained  from  the  demand  charts,  com|K>site  de¬ 
mand  curves  were  ])lotted  as  shown  in  Figs.  3  and  5. 
'These  com])osite  curves  show  for  each  hour  out  of  the 
24-hour  ])eri(Ml  what  ])er  cent  of  the  total  daily  kilowatt- 


hour  consumption  was  used  during  that  hour,  including 
the  hasement.  Each  curve  is  the  average  of  six  typical 
days  during  the  heating  season. 

From  Fig.  3  it  can  l)e  seen  that  the  addition  of  auto¬ 
matic  tem]>erature  control  and  a  time  clock  set  to  turn 
off  all  power,  except  in  the  basement  and  bathroom, 
from  1 1  :  30  or  12  at  night  to  6  a.m.  caused  the  maximum 
demand  in  the  uninsulated  house  to  he  increased  and 
shifted  to  between  6  and  7  a.m. 

The  eflfectiveness  of  the  storage  heaters  in  allowing 
most  of  the  ])Ower  to  he  used  during  ofF-i)eak  hours  is 
indicated  in  Fig.  5. 

Types  of  Heaters  and  Control 

The  types  of  instantaneous  electric  heaters  in  use 
during  the  tests  are  shown  in  Fig.  4.  The  heaters  were 
]>ortable  and  were  arranged  for  plugging  into  220-volt 
outlets.  Most  of  the  heaters  were  provided  with  three- 
heat  snap  switches,  which  were  found  very  desirable  for 
the  best  operation  of  the  heaters.  Two  general  tyi^es  of 
instantaneous  heaters  were  in  use,  the  radiant  and  the 
convection. 

The  radiant  type  of  heater  has  the  heating  elements 
exjx)sed  to  view  and  supported  on  some  sort  of  refrac¬ 
tory  material.  The  heating  elements  o])erate  at  a  bright 
red  heat,  so  that  heat  energy  is  radiated  out  directly  into 
the  room.  Such  heaters  are  suitable  for  placing  in  fire- 
j)laces  as  they  give  the  effect  of  radiant  gas  fires  without 
any  objectionable  fumes  or  without  the  consumi)tion  of 
the  o.xygen  in  the  air.  They  warm  the  bottom  of  the 
room  first.  When  one  stands  exposed  to  the  radiati«)n 
they  give  a  feeling  of  warmth  even  when  the  air  is  cold. 
The  radiant  type  of  heater  is  probably  the  most  efficient 
tyi)e  to  use  when  a  quick  heat  is  desired,  as  its  effects 
can  he  felt  as  soon  as  the  power  is  turned  on. 

The  radiant  tyi)e  of  heater  must  be  in  plain  sight  to  he 
of  much  benefit.  'The  pojmlarity  of  a  particular  model 
of  the  heater  would,  therefore,  l)e  dei)endent  in  a  large 
measure  upon  the  personal  tastes  of  individual  house 
owners. 

The  convection  type  of  heater  has  the  heating  elements 
concealed  from  view  and  oi)erated  at  a  low  temjx’rature. 
The  heat  is  distributed  around  the  room  by  convection. 
The  air  near  the  heater,  being  warmed,  rises,  to  lx?  re¬ 
placed  by  cooler  air.  This  ty]x  of  heater  can  lx  made 
similar  in  construction  to  an  ordinary  steam  radiator,  or, 
better  still,  lx  completely  hidden  from  sight. 

The  convection  tyjx  of  heater  has  the  disadvantage 
that  the  top  of  the  room  must  he  heated  first,  so  that 


Fig.  0  (left)  cork-insulated  house  and  Fig.  7  (right)  uninsulated  house 
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convection  heaters  are  not  as  suitable  as  radiant  type 
heaters  where  a  quick  heat  is  desired. 

Hoth  the  radiant  and  convection  types  of  heaters 
readily  lend  themselves  to  automatic  temjxTature  con¬ 
trol,  which  cannot  he  said  of  storage  heaters.  Individual 
room  thermostats  of  the  various  manufacturers  were  in 
u.se,  the  two  general  types  l)eing  the  bimetallic  three- 
wire  type  and  the  two-wire  tyj^e  with  sylj^hon  bellows 
and  tilting  mercury  switches.  lioth  types  were  satisfac¬ 
tory  and  reliable  in  operation.  The  thermostats  or  their 
auxiliary  relays  were  in  series  wdth  the  magnet  coils  of 
alternating-current  contactors  in  the  basements  of  the 
houses.  Contactors  were  necessary  in  order  to  handle 
the  heater  currents.  It  was  soon  found  that  alternating- 
current  contactors  were  too  noisy  for  this  application, 
not  on  account  of  the  noise  of  the  ojiening  and  closing, 
hut  on  account  of  the  hum  and  vibration  caused  by  the 
bO-cycle  closing  coil  current  when  the  contactors  were 
closed.  Some  other  ty])e  of  contactor,  possibly  of  the 
latch  in  type,  or  else  one  using  rectified  alternating-cur- 
rent,  would  probably  have  been  more  desirable. 

The  Ix'st  arrangement  would  be  to  have  the  thermo¬ 
stats  in  the  rooms  interru])t  the  heater  currents  directly, 
rhis  would  greatly  simplify  and  chea]>en  the  control  wir¬ 
ing  system,  as  no  control  wires  would  have  to  l)e  run  to 
the  basement.  So  far  as  the  writer  knows,  there  are  no 
thermostats  on  the  market  at  present  which  are  capable 
of  interrupting  heater  currents  of  20  or  30-amp.,  220-volt 
alternating-current.  The  three-wire  thermostats  had  to 
be  used  with  auxiliary  relays  which  were  large  enough 
to  handle  contactor  coil  currents,  but  which  were  not 
large  enough  to  interrupt  the  heater  currents.  The  two- 
wire  thermostats  were  much  l)etter  and  cheaper  because 
the  thermostats  themselves  have  rated  interruping  ca- 
j'acities  of  10  amp.  and  so  do  not  require  auxiliary  relays 
for  handling  contactor  coil  currents.  In  many  cases  it 
would  require  more  than  one  or  tw’o  of  the  present  two- 
wire  mercury  switch  tyjx?  thermostats  to  handle  the  cur¬ 
rent  requirements  for  a  single  room.  A  two-wire  ther¬ 
mostat  capable  of  handling  the  heater  requirements  of 
several  kilowatts  could  probably  l)e  develoj^ed  if  there 
was  a  sufficient  demand. 

The  second,  part  of  this  article  will  apj^ear  in  an 
early  issue. 


Neutral  Reactors  Have  By-Pass  Fuse 

Hy  H.  E.  Wulfing 

Commomvcalth  Edison  Conipany,  Chicatjo,  III. 

TO  LIMIT  the  destructive  effect  of  line  .short  circuits 
on  substation  equipment  it  has  often  been  found 
advisable  to  install  reactors  in  the  outgoing  feeders.  The 
application  of  reactors  to  four-wire,  three-phase  circuits, 
•^uch  as  those  in  the  4,000-volt  distribution  .system  of  the 
Commonwealth  Edison  Company,  is,  however,  a  matter 
for  thought.  It  is  obviously  out  of  the  question  to  ])ut 
reactors  in  four-circuit  conductors  on  account  of  the 
expense  and  the  fact  that  most  short  circuits  are  tc 
ground,  or,  at  least,  start  there.  Rut  a  sim]ile  reactor 
installation  in  the  neutral  invites  difficulty  with  voltage 
regulation  when  the  load  on  the  circuit  becomes  unbal¬ 
anced,  a  condition  which  at  .some  period  of  circuit  oi)era- 
tion  it  is  practically  impossible  to  avoid. 

The  problem  is  met  at  reasonable  cost  on  the  Com¬ 
monwealth  Edison  system  by  the  use  of  neutral  reactor 
with  a  fuse  bypass.  One  reactor  serves  for  all  trans¬ 
former  banks  and  circuits  in  a  substation.  It  is  con¬ 


Fusc  and  reactor  installation  in  substation 


nected  between  the  neutral  and  the  ground  buses  and  a 
carlx)n  tetrachloride-tyi^e  fuse  connected  around  it.  As 
shown  in  the  sketch,  the  installation  is  completed  with 
a  single-j)ole.  double-throw  knife  .switch  so  that  the  fuse 
may  be  cut  and  cleared  or  the  reactor  short-circuited. 
The  fuse  used  is  a  4(X)-amp.  Schweitzer  &  Conrad  unit. 

With  this  arrangement  the  fuse  provides  a  direct, 
non-inductive,  low-resistance  connection  between  the  neu¬ 
tral  and  ground  bu.ses,  so  that  under  regular  service 
conditions  there  is  practically  no  jwtential  difference  be¬ 
tween  the  two  and  there  is  no  probability  of  voltage 
regulation  troubles  on  the  circuits.  In  the  case  of  failure 
of  a  circuit  cable  from  phase  to  ground  the  fuse  blows 
before  the  oil  breaker  on  the  circuit  can  open.  The 
reactor  is  then  in  circuit  to  protect  the  breaker. 

The  exj)erience  of  the  company  with  this  arrangement 
in  nearly  all  of  its  60-cycle  distribution  substations  indi- 
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cates  that  the  scheme  has  much  merit.  During  the  years 
1926.  1927  and  1928  to  <late  there  have  been  approx¬ 
imately  400  successful  oj^rations  of  the  device.  The 
cost  of  fuse  re])lacements  has  been  kept  to  the  minimum 
by  letting  circuits  ride  through  electrical  storms  on  the 
reactors  after  fuses  are  blown.  When  the  storm  has 
passed  the  fuses  are  rejdaced. 
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Unloading  Transformer  with 
Barge  Derrick 


under  these  conditions  is  61  per  cent,  or  about  29  lb.  of 
annealed  copper  |)er  kilowatt-hour.  Where  wire  is  wound 
on  s|X)ols,  as  with  smaller  sizes,  the  economy  is  lowered 
on  account  of  heat  absorption  by  the  spools.  The 
record  of  one  electric  furnace  of  this  type  w'hen  anneal¬ 
ing  various  sizes  of  wire  with  charges  ranging  from 
6,000  to  8,000  11).  shows  the  following; 

Average  production,  5,000  to  6,0()0  lb.  per  hour 

Pounds  per  kilowatt-hour  for  plain  coils.. .  28 

Pounds  per  kilowatt-hour  for  spooled  wire .  20 

.  The  labor  costs  on  this  type  of  furnace  are  confmcrl  to 
one  man  to  load  and  unload.  Maintenance  costs  are  very 
low  and  repairs  can  be  cared  for  at  night  or  during 
week-ends.  Average  figures  for  a  number  of  installa¬ 
tions  range  from  17  to  25  lb.  ])er  kilowatt-hour  for  plain 
copper  coils  and  from  12  to  17  lb.  on  sj)ools.  In  oj)en 
annealing  from  20  to  ,^0  lb.  per  kilowatt-hour  are 
obtained. 


Electric  Solder  Pot 
Used  on  Underground  Work 

Hv  II.  r.  Ro(;krs 

Assistant  Supi'rintciuh’ut  of  Underground  Construction 
.Vcte  York  S’  Queens  Electric  Light  Cr  Poieer  Company 


W.A'PKR  transportation  afifords  a  more  convenient 
means  of  conveying  heavy  et|uipment  to  some  of 
the  Manhattan  Island  generating  stations  tlian  any  other, 
riie  transformer  shown  in  the  accompanying  illustration 
is  for  an  extension  to  one  of  the  United  Electric  Eight 
(!i:  Rower  Company’s  stations. 


Heat  Distribution  in  an 
Electric  Eurnace 


Hv  B.  M.  Rikkr* 

Industrial  Heating  Engineer 
Charles  11.  Tenney  &  Company,  Boston 

AT^’^P1CAE  analysis  of  the  heat  distribution  of  a 
Kenworthy  bright  annealing  furnace  is  as  shown  in 
the  following  table; 


Charge 

i  I  eating  period. 

Heating  chamber  temp<‘rature . 

.\verage  tem|)erat«re  of  copper  at  end  of  heating 

period . 

Ituoin  teiiuierature  . 


The  heat  ab.sttrbed  by  the  copper  is; 

Kw.-hr.  =  (Wt.  of  charge  X  Sp.  Heat  X  temp, 
divided  by  3,412) 

KMKR)  X  0.1  X  (760  —  60)  _  ,  , 


AX  ELECTRIC  solder  pot  that  has  a  very  low  cen- 
^  ter  of  gravity,  preventing  it  from  overturning  easily, 
is  being  used  by  the  New  York  &  Queens  hdectric  Light 
&  Rower  Company.  The  absence  of  tlame  and  smoke 
are  other  noteworthy  advantages  attributed  to  this  type 
of  solder  pot.  Four  difiPerent  heats  may  be  obtained  by 
placing  the  plug  in  the  proper  positions.  The  device 
operates  on  220  volts.  Rower  for  its  operation  is  tapped 
from  the  sectionalizing  switches  used  in  the  underground 
.system,  d'he  time  reciuired  to  heat  the  solder  is  fifteen 
minutes,  the  same  as  that  refiuired  by  the  gasoline-fired 
pot. 


Total  losses  by  test,  including  heat  carried  out  by 
steam,  loss  through  walls  and  through  bottom  seal  are  79 
kw.-hr.  per  hour,  giving  a  total  energy  input  for  the 
charge  of 

205  plus  (79  X  1.33)  or  305  kw.-lir. 

It  appears  from  the  above  that  the  operating  efficiency 


*l'rom  James  H.  McCraie  X.E.L 


Electrical  ll^orld  —  I'ol.^S,  No. 2 


A  New  Development  in 

Oil-Filled  Cable  Design 

Sectionalized  balanced  pressure  design  of  three-con¬ 
ductor  liquid  oil-filled  cable.  Description  of  33-kv. 
installation  in  Chicago  and  data  on  construction  and  tests 

By  G.  B.  Shan  KLIN  and  V.  A.  Sheals 

Central  Station  Enf/inccrinf/  Department,  General  Electrie  Coinpanv 


The  present  installations  of  licjuid  oil-filled  cable 
in  New  York  and  Chicago,  described  in  the  syin- 
posiinn  “1 32.(KK)-\’olt  .Single-Conductor  Cable.” 
Journal  A.I.E.K..  lA-bruary.  F^28.  have  confirmed  all 
preliminary  ex])eriments  and  justified  the  soundness  of 
the  i)rinci])les  involved,  dhese  installations  have  o])er- 
ated  without  electrical  failure  up  to  the  ])reseut  time. 

I•'urther  im])rovements  should  be  in  the  nature  of  sim- 
plificati(»n  in  design,  installation.  o])eration  and  main¬ 
tenance.  taking  advantage  of  all  jjossible  econc.mies. 
W  ith  this  in  mind,  the  ( icneral  Electric  Comi)any  worked 
out  what  might  be  called  a  "sectionalized.  balanced  pres¬ 
sure”  design  of  oil-filled  cable  line  which  will  be  briefly 
described  in  this  article. 

d'he  Commonwealth  Edison  Comi)any  has  just  com- 
])leted  an  installation  of  this  ty])e.  from  which  invaluable 
exjxrience  should  be  gained,  leading  to  additional  im- 
jirovements  and  modifications,  some  of  which  are  already 
ap])arent.  W’e  wish,  here,  to  give  the  Commonwealth 
b'dison  Com])any  all  ])f)ssible  credit  for  its  progressive 
'•l)irit  and  co-operation  in  giving  us  an  oiiportunity  to 
make  a  commercial  installation  of  a  new  ty])e  of  oil-filled 
cable.  before  describing  the  jiresent  installation  a 
descri])tion  of  the  “sectionalized.  balanced-pressure”  plan 
will  be  outlined. 

Dki^arti  rk  from  Orhuxal  Oil-Eilled  Cable 

'I'he  main  jioints  of  de])arture  from  the  original  oil- 
filled  cable  plan  are  listed  below : 

(a)  d'he  reels  of  cable  are  shipped  and  installed  under 
oil  ]iressure  without  draining  the  oil  from  the  channels. 
This  is  made  ])ossible  by  sup])lying  each  reel  length  with 
a  relatively  small  j)ressure  reservoir,  mounted  as  shown 
in  Eig.  7.  Maintaining  the  lengths  of  cable  under  oil 
I)rcssure  not  only  insures  cable  free  of  air  and  moisture 
but  also  eliminates  the  complicated  and  expensive  field 
vacuum  and  reimpregnating  treatment  that  was  necessary 
on  the  original  installations. 

(b)  Instead  of  having  the  channels  in  the  form  of  a 
hollow  core  inside  the  conductor,  they  are  placed  in  the 
filler  spaces,  as  shown  in  Fig.  4.  These  channels  are  con- 
sefjuently  at  ground  potential  instead  of  full-line  poten¬ 
tial.  allowing  easy  entrance  at  any  point  desired  for 
purpo.ses  of  oil  feed,  segregation,  withdrawal  of  oil 
samples,  etc.  (In  the  case  of  single-conductor  cable  the 
same  results  are  accom])lished  by  placing  the  channels 
directly  under  the  lead  sheath).  WYth  the  hollow-core 
type  cable  these  points  of  entrance  can  be  made  only 
by  the  insertion  of  “stop  joints”  of  rather  complicated 
<le.sign. 

fc)  A  ty[)e  of  “semi-stoj)  joint”  which  is  very  simple 


in  design  and  construction  is  shown  in  Fig.  6.  This 
joint  is  used  for  connecting  the  reel  lengths  of  cable  in 
])lace  of  the  regular  joints  used  in  ordinary  installations. 
The  ]Hir]»ose  of  the  cork  seal  or  ])lug  ])laced  at  each  etui 
is  twofold  :  First,  during  installatif)n  it  allows  work  on 
the  joint  i)ro])er  to  be  done  while  oil  ])ressure  is  main¬ 
tained  on  the  cable.  ])reventing  drainage  of  insulation  and 
entrance  of  air  ;  .second,  for  all  practical  ]nir])oses  it  segre¬ 
gates  each  length  of  cable  from  adjacent  lengths,  so 
that  in  case  one  length  bur.'^ts  o])en  in  o])eration.  due  to 
'  electrical  failure  or 

Anp'  -Pressure  reservo/r  Other  C  a  U  S  e  S  .  oil  is 

drained  only  from  the 
defective  length  ( which 
mu.st  be  re])laced  any- 
*how)  without  |M)Ssibility 


E/V/.  J — Highest  and 
lotacst  cable  lengths 
in  balanced  pressure 
feed  system 


£ 


J 


. i. . > 


of  involving  other  lengths.  Replacement  after  failure 
is  accomplished  in  much  the  .same  way  as  with  ordinary 
“.solid”  cable.  In  fact,  the  whole  ])uri)ose  of  this  general 
])lan  is  to  make  the  installation  and  maintenance  of  oil- 
filled  cable  a])])roach  a  degree  of  simjdicity  com])arable 
with  that  of  "solid”  cable. 

(fl)  Each  segregated  cable  length  has  its  own  indi¬ 
vidual  reservoir  feed.  The  line  is  consequently  serve<l 
in  much  the  same  way  that  high-voltage,  “solid”  type 
cable  lines  are  today  in  this  country ;  that  is.  relatively 
small  oil  reservoir  units  are  di.stributed  along  the  line, 
being  ])laced  in  the  same  manholes  with  and  connected 
directly  to  the  s])lices.  These  re.servoir  units  are  of  the 
balanced-pressure  type,  as  will  l)e  described,  costing  but 
little  more  installed  than  pressure  re.servoirs. 

(e)  A  considerable  saving  is  made  by  eliminating  the 
reinforced  double-lead  sheath  and  using  instead  a  single 
sheath  f)f  the  ordinary  kind.  exce])t  that  it  is  made  of 
lead  alloy  to  obtain  greater  mechanical  strength.  As  far 
as  we  can  determine,  an  alloy  sheath  should  safely  with¬ 
stand  a  maximum  operating  oil  pressure  of  at  least  15 
lb.  i)er  scjuare  inch.  The  pre.sent  installation  in  Chicago 
is  now  adjusted  for  a  maximum  pressure  of  12  lb.  The 
practical  exjKrience  which  will  be  gained  from  this  in¬ 
stallation  should  prove  of  great  value.  The  installation 
is  so  laid  out  that  the  pressure  adjustment  on  the  reser¬ 
voirs  can  be  decreased  or  even  increased  as  desired, 
dei)ending  u})on  the  future  behavior  of  the  sheath.  Segre¬ 
gation  of  the  cable  line  into  short  sections  allows  the 
maximum  pressure  to  be  kept  within  a  conservatively 
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low  value  and,  if  this  installation  is  successful,  jwints 
the  way  to  an  appreciable  economic  saving. 

The  “semi-stop  joints”  are  designated  as  such  to  dis¬ 
tinguish  them  from  the  more  expensive  and  elaborately 
<lesigned  true  “.stop  joints”  and  l)ecause  of  the  fact  that 
the  cork  seals,  while  stopping  a  free  flow  of  oil  from 
one  section  to  another,  allow  a  slow  seepage  of  oil  around 
the  seal  through  the  cable  insulation.  This  seepage  is 
(|uite  small,  being  in  the  order  of  20  cu.cm,  per  hour  past 
a  single  seal  i)er  injund  ])ressure  difference.  'Phrough  the 
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complete  joint  with  two  seals  in  series  it  is.  of  course, 
half  this  amount. 

Seei)age  is  .so  slow  that  in  ca.se  one  .section  or  length 
of  cable  hursts  open  due  to  electrical  failure,  allowing  the 
oil  in  that  section  to  escape,  adjacent  sections  would  not 
he  drained  of  oil  for  many  hours,  giving  repair  men 
plenty  of  time  to  locate  and  stoj)  the  leakage  before 
damage  is  done. 

Under  normal  o|K‘rating  conditions,  however,  this  slow 
.seejiage  past  the  cork  seals  would  in  time  produce  an 
undesirable  or  even  dangerous  condition  if  allowed  to 
e.xist.  Such  .seepage  could  he  cau.sed  by  differences  in  ele¬ 
vation  or  difl'erences  in  ])ressure  of  the  various  .sections. 
The  reservoir  or  reservoirs  in  that  .section  of  lowest  rela¬ 
tive  ])ressure  would  receive  oil  and  sooner  or  later  become 
overcharged.  Increased  temperature  ])roduced.  for  in¬ 
stance.  by  sudden  loading  would  expand  the  oil  in  the 
cable,  and  since  this  expansion  could  not  readily  he  re¬ 
lieved  by  the  already  overcharged  reservoirs  a  dangerous 
pressure  might  result. 

This  objectionable  feature  can  he  overcome  in  one  of 
two  ways : 

(a)  Hy  using  true  stop  joints  in  every  manhole  in 
place  of  semi-stop  joints. 

(h)  Prevent  seepage  of  oil  past  the  .semi-stop  joints 
hy  maintaining  equal  oil  i)ressures  on  each  side  of  each 
.semi-.stoj)  joint. 

After  giving  this  problem  careful  study  we  have  come 
to  the  conclusion  that  method  (  h)  holds  the  most  promise 
from  an  economical  and  practical  .standpoint.  Method 
(a)  dejKMids  largely  ui)on  the  cost  and  size  of  true  stop 
joints,  hut  there  are  other  objections  to  it.  the  most  im¬ 
portant  l)eing  that  excessive  surjilus  re.servoir  capacity 
must  be  used  to  guard  against  drainage  of  the  cable  by 


small  leaks.  In  method  (b)  a  leak  in  one  section  will 
cause  unbalance  of  pressures  and  the  entire  system  of 
reservoirs  will  feed  oil  to  this  leak  hy  .seepage  of  oil 
through  the  semi-stop  joints.  Recent  developments  have 
materially  reduced  both  cost  and  size,  but  the  true  stoj) 
joint  is  still  far  from  l)eing  on  a  comparable  1)a.sis  with 
either  ordinary  joints  or  semi-stop  joints  and  must  still 
be  used  only  sparingly. 

Maintaining  equal  pressures  on  each  side  of  the  semi¬ 
stop  joints  is  accomplished  l)y  a  system  of  balanced- 
pressure  reservoir  feed,  the  reservoirs  working  together 
in  harmony  and  synchronism.  As  the  cable  heats  and 
cools  the  pressures  in  the  reservoirs  of  the  respective 
sections  increase  and  decrease  by  substantially  the  same 
amounts.  In  this  connection  it  will  be  understood  that 
the  resj)ective  expansible  reservoirs  are  so  designed  and 
adju.sted  as  to  size,  gas  and  oil  content.  dia])hragm  char¬ 
acteristics.  relative  elevations  or  contour  and  with  regard 
to  the  length  of  cable  section  which  they  serve  that  the 
desired  result,  as  alK)ve  set  forth,  is  obtained. 

In  the  Chicago  installation  it  so  happened  that  all  of 
the  reservoirs  and  the  joints  to  which  they  w’ere  attached 
were  at  substantially  the  same  relative  elevations,  as  can 
Ik-  seen  from  the  profile  in  Fig.  3.  This  made  the  prob¬ 
lem  of  balancing  quite  simple  and  allowed  the  use  of  the 
.same  design  of  pressure  reservoir  (see  Fig.  5)  that  has 
l>een  u.sed  with  ordinary  “solid”  cable  for  some  time 
l)ast. 

Where  the  contour  is  irregular,  however,  with  the 
joints  at  different  elevations,  it  is  advisable  to  modify  this 
design  to  obtain  the  desired  balance  more  readily.  We 
regret  that  drawings  of  the  modified  design  are  not  yet 
available.  It  is  identical  in  principle  with  that  shown  in 
Fig.  5,  the  chief  difference  being  that  the  ix)sitions  of 
the  gas  and  oil  are  rever.sed ;  that  is,  the  oil  is  inside  the 
flexible  cells,  all  of  which  are  connected  together.  Also, 
the  back  pressure  or  resistance  to  movement  of  the 
diaphragms  is  smaller.  This  design  allows  very  exact 
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location  of  joints,  reservoirs  and  terminals 


balancing  regardless  of  contour,  the  final  adjustment  of 
oil  volume,  gas  volume  and  pressure  being  easily  made 
in  the  field  after  the  line  is  completed. 

Pressure  Reservoir  Formula 

The  formula  for  a  pressure  re.servoir  of  this  tyjK  i^ 
given  below,  ignoring  the  back  pressure  of  the  dia- 
idiragm.  which  is  allowable  since  it  is  not  only  small 
but  is  practically  the  same  for  all  reservoirs  in  the 
balanced  system : 

P  (Vt  —  r)  (T'  -{-  273)  =  P'  — i^)  (7-1-  273)  (1) 

Where : 

Vt  =  Total  working  volume  of  gas  and  oil  per  unit  length  of 
cable. 
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P’  =  initial  pressure  (absolute). 

Z''  =  initial  working  volume  of  oil  per  unit  length  of  cable. 

P  =  variable  pressure  (absolute). 

T*  =  variable  working  volume  of  oil  per  unit  length  of  cable. 
T'  =  initial  gas  temperature  in  degrees  C. 

T  =.  variable  gas  temperature  in  degrees  C. 


Let 

I  z=  the  length  of  cable  served  by  reservoir. 

Then, 

r,  =  rtl.  I”  =  v’l  iind  r  =  Z’l  (2) 

Also 

let  h  =  difference  in  elevation  of  any  reservoir  in  reference  to 
highest  reservoir  (A)  in  system,  expressed  in  terms  of 
l)ounds  i)er  sq.in.  oil  pressure. 

Then, 

P/  =  Pa  +  lu,  p-/  =  Pa  +  h,  -  Pn  =  +  K,  etc.  (3) 

For  a  balanced  system,  therefore,  the  formula  is  given 
below,  from  which  the  cyclic  exchange  of  oil  or  degree 
of  unbalance  can  be  determined,  assuming  uniform  tem- 
l)erature  along  the  cable  line: 


f’l  +  1  -•  T  f  fi  —  1  fi  — 


P/(r'n~rV)  (T,  +  273) 
/>.  (  T/  +  273) 


etc.  (4) 


The  highest  re.servoir  (A)  and  lowest  reservoir  (B) 
in  a  system  determine  the  characteristics  of  all  the  other 
reservoirs  and  also  determine  the  minimum  and  maxi¬ 
mum  values  of  Vt,'  that  is,  reservoir  A  has  minimum 
z'f  and  reservoir  B  has  maximum  vt.  We  need  then 
only  consider  the  lowest  and  highest  sections  of  cable 
as  shown  in  Fig.  1. 


Examplk  of  Systf.m 


As  a  concrete  example  of  how  such  a  system  is  laid 
out  let  us  assume,  referring  to  Fig.  1 : 

//  =  20  ft.  =  8  lb.  oil  pressure. 

/4  =  500  ft. 

/«  =  500  ft. 

/ '  4  zz  3  gal.  total  working  oil  capacity,  including  the  necessary 
surplus  for  safety. 

r If  —  3  gal.  total  working  oil  capacity,  including  the  necessary 
surplus  for  safety. 

Obviously,  reservoir  A  should  work  between  pressure 
limits  0  and  7  lb.  and  reservoir  B  lx;tween  8  and  15  lb., 
since  the  minimum  pressure  is  fixed  at  atmospheric 
(zero)  and  maximum  at  15  lb.  for  sheath  without  rein¬ 
forcement. 

I'he  i)ressure-volume  characteristics  of  reservoirs  A 
and  B  are  given  in  Fig.  2.  It  will  be  noted  that  the 
curves  coincide  very  closely.  The  j^ressure-volume 
curves  of  all  other  reservoirs  in  the  system  would  fall 
**l)etvveen  these  two,  dejxinding  upon  their  relative  eleva¬ 
tions,  consequently  the  cyclic  transfer  of  oil  from  one 
section  to  another  is  negligibly  small  over  the  full  work¬ 
ing  range  of  the  reservoirs,  provided  the  temperature 
along  the  cabld  line  is  uniform.  This  never  l3eing  strictly 
true,  there  will  be  an  additional  and  larger  cyclic  trans¬ 
fer  of  oil  due  to  this  unequal  temjx^rature.  It  may 
amount  to  10  j)er  cent  of  the  total  cable  requirement,  but 
rarely  w’ould  exceed  this  under  ordinary  conditions.  A 
surplus  reservoir  capacity  of  40  jier  cent  or  more  would, 
consequently,  take  care  of  this  and  still  leave  an  addi¬ 
tional  surplus  of  30  per  cent  or  more  for  other  unfore¬ 
seen  requirements.  In  those  cases  where  temperature 
unbalance  along  the  line  is  very  pronounced  it  can  be 
projierly  allowed  for  in  the  original  reservoir  layout. 

It  can  be  seen  from  the  foregoing  that  a  maximum 
difference  in  elevation  of  only  about  20  to  25  ft.  can 
be  taken  care  of  by  this  method  of  balanced-pressure 
reservoirs  without  exceeding  15  lb.  maximum  pressure. 


This  limit  could  be  increased  to  30  lb.  (50  to  55  ft.  dif¬ 
ference  in  elevation)  by  using  reinforced  sheath  where 
required.  In  any  case,  true  stop  joints  must  l)e  inserted 
at  those  points  where  the  maximum  allowable  pressure 
is  exceeded,  thus  dividing  the  line  into  true  sections  for 
the  carrying  out  of  the  plan. 

Where  rugged  profile  is  encountered  it  is  simply  a 
question  of  comparing  the  additional  cost  of  reinforced 
sheath  with  the  cost  of  additional  true  sU)p  joints. 

Unquestionably,  from  an  economic  standix)int  this  plan 
of  segregated,  balanced-pressure  feed  lends  it.self  l)est  to 
fairly  level  or  gradual  profile.  The  majority  of  cable 


Fig.  4 — Thrcc-conductor,  oil- filled,  paper-insulated 
eahlc  shoioiug' arrangement  of  parts 


conduit  profiles  in  our  big  cities  are  of  this  class  and 
doubtless  there  w’ill  lie  many  |X)ssible  applications  of  this 
plan  if  it  w'orks  out  successfully  in  the  present  Chicago 
installation. 

iNSTALL.XTrOX  OF  TURF.F.-CoNnUCTOR  LiQUID-OiL- 
Filled  Cable  in  Chicago 

The  cable  is  illustrated  in  Fig.  4.  Each  of  the  three 
conductors  is  made  up  in  semi-sector  shajie.  the  central 
part  being  preformed  to  a  sector  sha|)e.  around  which  are 
stranded  54  w’ires  in  three  layers,  making  a  total  cross- 
section  of  350.000  circ.mils. 

Each  conductor  is  insulated  with  0.280  in.  of  wihxI 
pulp  paper  and  covered  with  a  0.75-in.  x  0.005-in.  {ler- 
forated  copjier  ta])e,  put  on  w'ith  an  o|)ening  lietween 
turns  not  to  exceed  0.094  in.  The  usual  center  and 
side  fillers  are  omitted  and  in  place  of  the  side  fillers 
copper  tubes.  0.4  in.  in  outside  diameter,  made  up  in  the 
form  of  General  h'lectric  BX  tyiH?  conduit,  are  substi¬ 
tuted.  These  fillers  are  so  maile  that  the  oil  can  flow 
freely  in  a  lateral  direction  in  or  out  of  them.  Thus 
all  the  free  space  between  the  sheath  and  conductors  is 
available  for  oil  channels.  Over  the  three  conductors  and 
copper  fillers  is  a  1.0-in.  x  0.004-in.  steel  tajje  put  on 
with  a  0.625-in.  opening. 

The  lead  sheath  is  applied  directly  over  the  steel  ta|)e. 
The  sheath  is  0.156  in.  in  thickness  and  is  made  of  lead 
alloyed  with  2  per  cent  tin  to  give  mechanical  strength 
against  internal  pressure. 

The  cable  section  which  crosses  under  the  Sanitary 
District  Canal  (Fig.  3)  is  armored  with  48  galvanized 
steel  wires  0.134  in.  in  diameter.  The  lead  .sheath  is  first 
coated  with  asphalt,  then  a  layer  of  rubber-filled  ta|)e  and 
a  second  coat  of  asjihalt.  The  armor  wires  are  put  on 
W’ith  a  short  pitch  (approximately  45  deg.)  in  order  to 
give  mechanical  supjiort  to  the  lead  against  the  high 
internal  pressures  to  which  it  would  1k‘  subjected  in  case 
the  water  in  the  tunnel  shaft  is  pumix-d  out. 
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'I'hr  ])lain  leaded  cable  has  an  outside  diameter  of  27 
in.  and  the  aruiored  section  of  3.2  in. 

Tk.sts  and  Guarantees 

The  hit'll  jMjtential  tests  were  as  follows : 

Kadi  red  kv.  alternating -current — IS  minutes. 

Cold  lient  sample  %  kv.  alternatiiiR-current — 5  minutes. 

75-ft.  sainjile  tiO  kv.  alternating-current — 24  hours. 

The  armored  section  was  tested  after  armoring  at  48  kv.  alter¬ 
nating-current  for  five  minutes. 

The  guaranteed  maximum  dielectric  loss  and  power-factor  at 
2(1  kv.  were  as  follows : 


Tcni]xrature,  C.... 

.  room  and  40 

00 

80 

100 

IVr  cent  i)«)wer  factor 

0.75 

1.0 

2.0 

4.0 

Watts  loss  ixr  foot,  single  phase. .  0.12 

0.16 

0.32 

0.65 

,^ctual  measurements  of  power-factor  and  dielectric  loss  at 
deg.  C.  were  about  one-third  of  the  guaranteed  values. 

The  guaranteed  maximum  change  in  power-factor  iKtween  20 


rUj.  5—  Oil  rt'Si'rz'oir  fur  cuhlc  joints 


and  100  volts  irt  mil.  was  0.5.  Factory  measurements  showed 
this  change  in  iiower  factor  to  lie  about  one-tenth  of  the  guaranteed 
values. 

1  he  field  acceptance  test  was  set  at  103  kv.  direct  current  for 
fifteeii  minutes,  but  due  to  limitations  of  available  testing  equip¬ 
ment  it  was  made  at  05  kv.  direct  current. 

The  cable  was  treated  and  oil  filled  in  the  factory  after  the 
lead  sheath  was  applied.  This  methtnl  of  treatment  is  described 
in  the  article  on  132,(K)0-volt  cable  i)reviously  mentioned. 

.'\fter  treatment  in  the  factory,  instead  of  draining  the  oil  from 
the  channel  spaces  and  vacuum  treating  and  refilling  in  the  field 
the  cable  was  shipped  full  of  oil.  To  insure  perfect  impregnation 
and  iirevent  entrance  of  air  into  the  cable  during  shii)ment  a  small 
pressure  re.servoir  was  mounted  in  the  body  of  each  reel  and 
connected  to  the  end  of  the  cable. 

The  capacity  of  these  reel  reservoirs  was  sufficient  to  maintain 
the  cable  at  a  pressure  always  .above  atmospheric,  over  the  tem- 
I»erature  changes  encountered  during  shipment.  The  method  of 
mounting  these  reservoirs  in  the  reels  is  shown  in  Fig.  7.  The 
connection  Ixtween  cable  end  and  reservoir  is  flexible  and  has 
two  .shut-off  valves  with  a  pijK;  iinion  connection  for  ease  of  con¬ 
nection  or  disconnection.  The  short  section  of  pipe  between  the 
valves  which  contains  the  pipe  union  is  arranged  with  a  small  vent 
plug  for  flushing  out  the  trajqxd  air  so  that  connections  could  be 
made  without  the  use  of  vacuum  to  displace  this  air. 

Koute  of  Cable 

'I'hc  cable  is  installed  between  the  Crawford  station  of 
the  Coinnionwealth  iMlison  Conijtany  in  Chicaj^o  and  a 
33-kv.,  three-phase  overhead  transmission  line  of  the 


Public  Service  Company  of  Northern  Illinois  which 
connects  with  the  latter  company’s  clearing  substation, 
d'he  cable  line  after  leaving  the  Crawford  station  prop¬ 
erty  cros.ses  the  Sanitary  District  and  Illinois  and 
Michigan  Railroad  canals.  The  total  length  of  three- 
conductor  cable  installed  is  approximately  1,800  ft.  The 
])rofiIe  of  the  cable  is  shown  in  Fig.  3. 

There  are  tunnels  under  both  canals  and  in  each  case 
the  cable  is  pulled  through  ducts.  The  former  canal  is 
65  ft.  deep  and  the  latter  18  ft.  deep.  It  was  deemed 
advisable  to  reinforce  the  lead  on  the  deejx'r  tunnel  sec¬ 
tion,  as  has  been  previously  mentioned. 

It  will  be  noted  that  all  of  the  manholes  in  this  conduit 
line  are  at  practically  the  same  level.  The  only  ])ortions 
of  the  profile  which  extend  above  the  manhole  level  are 
the  risers  to  the  terminals. 

Terminals  a.nd  b^Ni)  Sections 

'I'he  scheme  of  balanced-])ressure  reservoirs  has  already 
been  described  and  mention  bas  been  made  f>f  the  semi- 
sto])  ty])e  of  joint. 

.Since  the  development  of  a  true  oil  stop  joint  for 
three-conductor  cable  was  not  completed  at  the  time  that 
this  cable  line  was  jilanned  it  was  necessary  to  design  the 
risers  to  the  terminals  so  that  there  would  be  no  flow  ()f 
oil  from  them  into  the  cable  itself.  'I'his  was  accom- 
])lished  by  making  these  risers  of  single-conductor  “solid” 
type  cable  and  using  terminals  filled  with  a  heavy  non¬ 
migrating  compound.  These  single-conductor  cables 
have  a  50(),0(X)-circ.mil  conductor,  0.407-in.  ])ai)er  insula¬ 
tion  and  a  0.109-in.  lead  sheath.  They  are  spliced  to  the 
three-conductor  cable  by  means  of  a  trifurcating  joint 
wbich  has  a  semi-oil  .stop  in  the  three-conductor  end. 
.Similar  single-conductor  cables  are  in  general  use  on  the 
Commonwealth  Edison  Company’s  .system  at  33  kv.  for 
terminating  three-conductor  cable  lines. 

Balanced-Pressure  Reservoir 

The  oil  reservoirs  connected  to  the  cable  are  of  the 
l)ressure  type,  having  internal  flexible-metal,  gas-filled 
cells  inclosed  in  a  tight  sheet-metal  tank.  This  type  of 
reservoir  is  illustrated  in  Fig.  5. 

In  order  to  keep  the  reservoir  pressures  balanced  so 
there  will  be  a  minimum  transfer  of  oil  from  one  section 
of  cable  to  another  the  reservoir  ca])acitie.s  are  jiropor- 
tional  to  the  length  of  cable  to  which  they  are  connected. 
'I'his  is  accomplished  by  varying  the  number  of  cells  in 
the  reservoirs. 

'I'he  re.servoir  capacities  are  .such  that  they  will  take 
care  of  the  expansion  and  contraction  of  the  oil  in  the* 
cable  over  a  temperature  range  of  75  deg.  C.,  the  corre- 
sponding  pressure  range  of  the  re.servoir  being  from  2  to 
12  11).  ])er  sfjuare  inch,  gage  ])res.sure.  An  ample  surplus 
of  oil  capacity  is  allowed,  since  the  reservoirs  have  a 
complete  pressure  range  of  20  lb. 

A  complication  is  introduced  by  the  fact  that  unequal 
temperatures  in  various  sections  of  cable  would  cause 
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unbalance  in  pressure  and  transfer  of  oil  through  the 
semi-stop  joints.  Small  unbalances  of  this  nature  would 
nut  be  serious,  since  the  oil  transfer  would  be  small  and 
would  have  a  tendency  to  be  com|x?nsating,  but  in  the 
case  of  the  two  tunnel  reservoirs  which  are  submerged 
in  water  the  difference  in  temi)erature  variation,  and 
therefore  in  ])ressure,  would  be  too  great  to  ijermit  the 
usual  reservoir  design. 

To  adajit  the  reservoirs  to  this  condition  account  was 
taken  of  the  lower  temperature  rise  in  the  tunnel  sec¬ 
tions  and  the  number  of  cells  in  the  reservoirs  feeding 
these  sections  was  ])roportionately  reduced  in  accordance 
with  estimated  service  refiuirements. 

It  will  be  noted  from  Fig.  that  every  cable  section 
except  the  short  one  at  the  clearing  end  of  the  line  has  a 
reservoir  feeding  it  from  each  end.  Reservoir  feed  from 
each  end  of  the  cable  sections  has  the  advantage  of  a 
more  ])ositive  feed  to  the  cable  and  the  maintenance  of 
more  nearly  eciual  i)ressures  on  oi)posite  ends  of  the 
joints  during  transient  temperature  changes.  Fig.  6 
shows  the  ty])e  of  semi-stop  joint  used  on  this  cable. 
'The  central  ])art  of  the  joint  is  not  materially  different 
from  the  ordinary  completely  shielded  three-conductor 
joint. 

The  semi-.sto])  oil  .seals  at  each  end  consist  of  cork 
gaskets  which  make  a  tight  sliding  fit  over  the  co])per 
ta])e  shielding  of  the  three  single  conductors.  Alloy 
elam])ing  ])lates  with  bolts,  nuts  and  spring  washers  serve 
to  compress  the  gaskets  to  alK)Ut  one-half  their  original 
thickness,  compressing  them  tightly  against  the  joint 
casing  and  conductors.  0|)enings  are  provided  for  con¬ 
nection  to  the  oil  reservoirs.  The  trifurcating  joints 
have  a  semi-stop  in  the  three-conductor  end  only. 

IxSTALL.ATIOX  OF  CaBLE  AXD  Rf.SERVOIRS 

The  pressure  reservoirs  were  shipped  filled  with  de- 
gasified  oil  and  were  installed  previous  to  pulling  the 
cable.  F2ach  reservoir  is  equipped  with  a  cone  type  shut¬ 
off  valve  with  a  .sealing  cap  and  gasket.  A  similar  valve 
is  mounted  near  the  roof  of  the  manhole  and  connections 
made  as  shown  in  Fig.  d.  This  piping  was  all  carefully 
flushed  out  and  filled  with  oil  from  the  reservoir  before 
connecting  to  the  joint. 

.\s  soon  as  the  cable  is  jmlled  in  the  reservoir  is  tem¬ 
porarily  connected  to  it,  so  that  it  is  kept  under  oil  ])res- 
snre  until  the  jointing  is  started.  All  these  connections 
are  made  without  the  use  of  vacuum,  taking  care  to  flush 
out  all  trap))ed  gas. 

riie  pulling  eyes  of  the  cable  were  applied  at  the  fac¬ 
tory  and  an  o])ening  was  ])rovided  so  that  reservoirs 
could  be  connected  to  them  when  neces.sary. 

riiere  are  .several  ])recautions  which  must  be  observed 
in  an  in.stallation  of  this  kind,  viz. : 

1.  Oil  pressure  reservoirs  (either  the  permanent  ones 
or  tem])orary  portable  reservoirs)  mu.st  be  attached  to 
the  o])])o.site  ends  of  the  cables  being  joined. 

2.  The  cable  ends  being  joined  must  be  bent  upward 
sufficiently  to  form  an  oil  traj),  to  prevent  entrance  of 
air  into  the  cable,  before  the  ends  are  cut  and  until  the 
cable  end  is  vacuum  treated  and  put  under  oil  pressure. 
It  is  ])referable  to  have  the  final  position  of  the  joint 
above  the  cable  entrances  to  the  manhole. 

3.  Both  ends  of  any  particular  cable  length  must  not 
be  opene.d  simultaneously. 

F'ig.  8  shows  the  first  ste])  in  making  the  joint.  The 
cable  ends  are  bent  up,  as  shown,  and  the  pressure  reser¬ 
voirs  at  the  far  ends  of  the  cables  are  shut  off.  The 
cables  are  then  cut  to  length  and  the  end  assembly  of  the 


joint  is  applied  to  the  cable  ends.  As  soon  as  the  end 
sections  of  the  casing  are  *‘wi|X‘d*’  in  place  the  cork  gas¬ 
kets  are  compressed.  The  reservoirs  at  the  far  ends  of 
the  cable  are  turned  on  and  oil  flows  through  the  cable 
and  displaces  the  air  tra])])ed  in  the  cable  ends.  I'he 
l>i]nng  of  the  ixrmanejit  reservoirs  is  then  connected  to 
the  ends  of  the  joint,  as  shown.  All  connections  are 
made  with  ^J^-in.  cop])er  tubing  and  compression  fittings, 
which  allow  connections  to  be  made  with  the  oil  flowing 
from  both  the  joint  casing  and  the  ])i])ing. 

With  oil  pressure  on  the  cable,  it  was  found  that  the 
cork  .seal  effectively  sto])i)ed  any  leakage  of  oil  from 
the  channels,  but  allowed  a  slow  see])age  of  oil  through 


<5  ■  -  • 


Pifl.  7 — Reel  with  oil  pressure  reservoir  for 
shipphuj  oil-filled  ca^lc 


the  insulation  and  the  strands,  keeping  the  exposed  cable 
ends  from  draining  and  absorbing  air. 

The  connectors  are  ‘‘sweated*’  on  and  the  installation 
is  .stcp])cd  in  the  usual  manner,  .\  loo.se  j)rotective 
wrapping  of  tajx  is  ajqdied  over  the  stepjxd  insulation 
surfaces.  The  casing  is  ne.xt  put  in  place  and  sealed  with 
temjiorary  lead  wijies.  The  joint  is  now  made  up  jiro- 
visionally.  Vacuum  and  oil-filling  equijiment  are  con¬ 
nected.  as  shown  in  Ffig.  9.  the  oil  reservoirs  shut  off,  and 
the  joint  and  cable  ends  are  given  a  .short  vacuum  treat¬ 
ment.  They  are  then  filled  with  oil  froni  the  portable 
pressure  reservoir  and  the  reservoirs  connected  to  the 
cable  are  again  turned  on.  putting  the  cable  un<ler 
pressure. 

The  center  jiart  of  the  joint  casing  is  “unwiped,” 
moved  over  the  cable  end  and  the  three  conductors  insu¬ 
lated  with  special  varnished  cloth  and  the  metallic 
shielding  is  carried  conqdetely  across  the  joint.  A  metal 
spacing  ring  centers  the  insulated  conductors  in.side  the 
casing.  The  central  jiart  of  the  casing  is  now  “wiixrl” 
permanently  in  position. 

A  short-time  vacuum  is  applied  to  the  central  iH)si- 
tion  of  the  joint  and«it  is  filled  with  oil  from  the  ]tt)rtable 
pressure  tyj)e  oil  reservoir. 

The  total  time  recpiired  to  make  a  joint  in  provisional 
form,  treat  it,  complete  the  insulating  and  fill  it  was 
sixteen  hours.  With  more  experience  this  time  could,  no 
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doubt,  be  reduced.  Usually  the  jointing  oiHfratious  were 
<loue  in  two  parts,  the  provisional  joint  being  made  one 
day  and  the  joint  completed  the  next  day  in  order  to 
allow  an  adju.stment  of  conditions. 

.After  the  cable  was  joined  the  re.servoirs  were  adju.sted 
to  5  lb.  ])ressure,  which  was  calculated  to  l)e  correct  for 
no-load  conditions  for  the  ambient  earth  tem])erature  at 
the  time. 

'I'his  cable  line  is  designed  to  carry  a  load  of  15,000 
kva.  at  ,53  kv.  under  ordinary  ambient  temperature  condi¬ 
tions  without  exceeditig  65  deg.  C.  on  the  copj^er. 

I’ressure  gages  were  installed  on  each  reserve »ir  and 
clo.se  ob.servation  of  pressures  will  l)e  kept  until  data  on 
pressure  balance  is  obtained. 

Summary  axd  Conxlusioxs 

It  will  l)e  noted  that  the  average  stress  on  the  insula¬ 
tion  at  33  kv.,  three  phase,  is  68  volts  per  mil,  which  is 
only  about  25  j)er  cent  higher  stress  than  on  “solid”  cable 
of  the  .shielded  tyjK?.  Since  this  is  an  initial  installation, 
the  object  l)eing  to  study  installation  problems,  and  the 
amount  of  cable  involved  is  small,  a  large  factor  of  safety 
in  insulation  thickness  was  allowed.  The  cable  should 
l>e  given  a  rating  of  45  kv.,  three  phase,  and  we  would 
not  hesitate  to  ojK'rate  this  same  cable  at  45  kv.  without 
any  increase  in  insulation  thickne.ss. 

It  is  intere.sting  to  note  that’ a  33-kv.,  three-conductor, 
350,(XX)-circ.mil  .semi-sector  cable  of  the  “solid”  ty|R-. 
having  an  insulation  thickness  of  0.391  in.,  has  an  out¬ 
side  (liameter  of  3,3  in.,  whereas  45-kv.,  three-conductor 
oil-lilled  cable  of  the  same  copper  cross-.section  has  an 
outside  diameter  of  2.7  in.  A  33-kv.,  threejconductor, 
3. 50!000-ci rc.mil  oil-filled  cable  having  0,220  in.  insula¬ 
tion  would  have  an  outside  diameter  of  2.5  in. 

A  clo.se  observation  and  study  of  the  present  iiustalla- 
tion  has  shown  that  we  can  very  materially  simplify  the 
procedure  followed  on  this  initial  line.  Briefly,  the 
changes  would  lx*  as  follows : 

1.  Maintenance  of  oil  pressure  on  the  next  adjacent 
joints  or  cable  ends,  while  drawing  vacuum  on  the  joint 
l)etween.  'I'his  would  be  accomplished  by  means  of 


cS* — Sclicniafic  diayraui  shoTi'ing  cable  ends 
t'rcparcd  in  “bent-up”  position  preliminary  to 
making  the  joint  in  provisional  form 

Cork  gasket  oil  stops  in  place. 

IK>rtable  .pressure  reservoirs  of  10  to  20  gal.  capacity. 
This  would  eliminate  any  jxjssibility  of  small  leaks  in 
wipes,  .sealing  plugs,  etc.,  which  if  present  would  allow 
air  to  be  drawn  into  the  cable  and  invalidate  other  pre¬ 
cautions  for  a  perfect  installation. 

2.  Elimination  of  the  provisional  joint.  The  joint 
would  l)e  made  complete  and  then  given  a  vacuum  treat¬ 


ment  when  finished,  the  cable  ends  Ijeing  treated  at  the 
.same  time  with  pressure  reservoirs  connected  at  the  oppo¬ 
site  ends.  This  would  result  in  a  great  saving  of  time 
and  would  allow  the  complete  joint  to  be  made  in  a 
rea.sonable  working  day. 

3.  The  use  of  portable  oil-handling  equipment. 

This  method  of  installation  with  the  simplifications 
descrilxd  applies  equally  well  to  single-conductor  oil-filled 
cables  having  oil  channels  under  the  sheath  and  may  he 
advantageously  used  with  them. 


I-ig.  9 — Schematic  diagram  showing  cable  joint 
prepared  provisionally  with  vacuum  and  oil¬ 
filling  equipment  connected 

Note  oil  traps  in  cal)le  on  each  side  ot  joint. 

Oil  .seejiage  through  the  .strands  and  insulation  of  the 
three-conductor  or  “channeled-sheath”  tvjte  of  single- 
conductor  oil-filled  cable  is  .so  small  that  it  can  be  main¬ 
tained  during  .soldering  of  the  connectors  with  no  danger 
of  entrapping  gas  in  the  cable  ends  or  of  making  poor 
soldered  joints. 

Oil-filled  cable  for  33-kv.  oj^ration  may  not  he  ju.sti- 
fied,  since  three-conductor  shielded  cable  of  the  “solid” 
type  is  operating  satisfactorily,  hut  the  oil-filled  ty]x  has 
the  advantages  of  .smaller  diameter,  greater  reliability  and 
higher  carrying  capacity. 

There  would  be  much  greater  advantages  at  45  and  66 
kv.  in  ca.ses  where  the  blocks  of  jxjwer  to  he  tran.smitted 
do  not  justify  the  use  of  multiple  circuits  of  single¬ 
conductor  cable.  In  many  of  these  ca.ses  two  oil-filled, 
three-conductor  cables  would  take  the  place  of  six  single¬ 
conductor  cables. 

.A  66-kv..  three-conductor  oil-filled  cable  which  would 
carry  ,30,000  to  35,000  kva.  would  still  be  of  reasonable 
diameter.  Savings  would  he  made  in  duct  space  and 
induced  sheath  losses  and  more  power  could  be  carried 
per  duct  than  with  the*  largest  single-conductor.  66-kv. 
cables.  There  would  also  be  the  advantage  of  more  cir¬ 
cuits  and  a  correspondingly  greater  capacity  under 
emergency  conditions  in  case  of  a  cable  failure :  that  is. 
a  single-conductor  cable  failure  puts  a  whole  circuit  of 
three  cables  out  of  service,  whereas  a  three-conductor 
cable  failure  takes  only  one  cable  out  of  .service. 

This  initial  installation  of  three-conductor  oil-filled 
cable  is  a  result  of  e.xperience  gained  in  the  manufacture 
and  installation  of  the  132-kv..  single-conductor  oil-filled 
cable.  The  installation  has  been  materially  simplified  and 
cheapened  and  experience  gained  in  this  installation  has 
pointed  the  way  to  still  further  simplicity  and  economy 
in  cable  design. 

All  novel  features  of  the  cable,  .semi-stop  joint  and 
reservoir  design  as  well  as  the  miethod  of  installatioif 
are  the  subject  of  patent  applications. 
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380  Ft.-Candles  Light  Prize  Ring 

Lighting  equipment  to  facilitate  l)oxing[  and  hockey 
V  contests  is  a  striking  feature  of  the  new  Boston 
Garden,  seating  about  18,000  persons.  The  building  is 
designed  for  varied  entertainment  pur|K)ses,  but  the 
requirements  of  the  sjxjrt  lighting  are  of  sfiecial  interest. 
For  l)oxing  the  ring  is  illuminated  by  Holophane  units 
in  the  form  of  80  500-vvatt  reflectors,  mounted  around 
the  edges  of  a  metal-supjxirting  frame  26  ft.  square, 
and  four  1,500-watt  reflectors  of  the  high-mounting  ty|x* 
sup])orted  in  the  center  of  the  fixture.  The  frame  weighs 
about  6,000  lb.  light  and  7,500  lb.  eciuipjxd  with  lighting 
units.  It  can  be  raised  and  lowered  through  a  range  of 
alx>ut  60  ft.  by  a  5-hp.  motor  and  hoist  located  on  a 
“catwalk”  in  the  roof  structure  and  during  boxing 
matches  is  carried  at  a  height  of  al)out  20  ft.  above  the 
arena  floor.  The  intensity  in  the  ring  is  al)OUt  380 
ft. -candles  and  enables  snapshots  of  boxers  in  action  to 
be  taken  by  press  cameras. 

The  main  aiulitorium  hockey  matches  are  served  by  77 
Holophane  units  giving  an  intensity  of  27  ft.-candles 
over  the  ice  area  and  37  ft.-candles  near  the  nets.  Over 
the  nets  of  the  goals  are  sixteen  1,500-watt  units,  41 
1,000-watt  units  being  over  the  skating  area  and  twenty 
500-watt  units  over  the  balcony  seats. 
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synchronous  converters.  Power  is  supplied  from  station 
"F"  over  two  11 -kv.  cables  which  normally  share  the 
load.  Since  station  “N”  is  located  near  the  outer  edge 
of  the  city  of  San  Francisco  it  was  desired  to  install  some 
kind  of  a  signaling  system  so  that  the  operator  at  station 
“E"  could  immediately  notify  the  maintenance  depart¬ 
ment  in  case  one  or  lK)th  converters  should  lock  out  at 
the  unattended  substation. 

.\t  station  "N”  a  definite  time  relay  and  reclosing 
relay  are  installed  to  oj^rate  .so  that  when  either  con¬ 
verter  locks  out  the  oil  circuit  breaker  on  one  of  the 
11-kv.  feeders  will  open.  A?  may  be  seen  from  the 
accompanying  diagram,  the  unbalance  thus  created  causes 


Prize  ring  lighting  units  aggregate  46  kw. 
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possible 
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Georgia 
Potver 
Company. 
The 
power 
house 
is  more 
than  a 
mile  from 
the  da  m 
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Co mmiss toner  A nalyzes 

Bases  of  Utility  Criticism 


Public  Service  Commissioner  examines 
recent  attacks  upon  and  defenses  of  the 
utilities  and  makes  some  suggestions 


By  William  A.  Prendergast 

Chairuuni  Puhlic  Service  Cotiiiiiission  of  the  State  of  Xei 

SOME  of  the  grounds  upon  which  attacks  u|)on  tl.e 
electrical  industry  have  been  based  are  minor  t()  tlie 
one  issue  which  has  seemed  to  he  of  most  moment 
in  this  discussion.  'Fhat  is,  the  relation  of  the  “holding 
company”  to  the  electrical  industry.  In  this  subject  there 
has  been  considerable  public  interest,  and  it  may  he  sai<l 
that  it  is  the  major  point  in  the  hostility  that  the  industry 
has  had  to  face. 

riie  consideration  which  is  important  to  the  industry 
'^eems  to  me  to  he  this — that  such  action  as  Senator 
Walsh  suggested  would  not  he  undertaken  unless  it  were 
supported  by  a  sufficiently  impressive  public  sentiment. 
While  it  may  well  he  that  a  majority  of  the  people  of 
this  country  were  not  either  favorable  to,  or  interested 
ill,  such  an  investigation,  the  jnihlic  interest  awakened  by 
the  Walsh  resolution  certainly  made  it  evident  that  it 
would  he  better  for  the  interests  of  the  industry  that  the 
charges  of  undue  maniinilation  in  the  interests  of  the 
holding  companies  to  the  exclusion  of  those  of  the  cus¬ 
tomers  of  the  utilities  should  he  disproved. 

In  the  September  issue  of  the  Atlantic  Monthly 
•Maurice  R.  SchartY  of  Pittsburgh,  Pa.,  charges  that 
“serious  abuses  have  established  themselves"  in  the  rela¬ 
tionships  of  operating  and  holding  comiianies.  He  main¬ 
tains  that  exorbitant  fees  are  charged  the  operating  com¬ 
panies  by  the  holding  companies  for  financial,  engineer¬ 
ing  and  managerial  services;  that  these  fees  are  as  much 
as  10  ])er  cent  and  20  ])er  cent;  and  that  the.se  transac¬ 
tions  are  not  unknown  to  the  jnihlic  service  commissions. 
He  then  proceeds  to  make  the  familiar  charge  of  a  “par¬ 
tial  breakdown  of  inihlic  .service  commission  regulation 
which  has  characterized  these 
last  few  years.”  This  claim 
of  a  breakdown  of  regula¬ 
tion  would  not  he  important 
if  it  were  not  given  the  back¬ 
ground  of  one  of  our  olde.st 
and  m  o  s  t  representative 
magazines. 

.Mr.  ScharfF  is  careful  not 
to  charge  wrongdoing  on  the 
part  of  the  holding  compa¬ 
nies.  hut  alleges  that  they  are 
exercising  an  unfair  power 
'  iver  operating  comi)anies. 
lie  seems  to  think  that  a 


York 

housecleaning  by 
the  industry  is  nec¬ 
essary,  hut  the  sug¬ 
gestion  he  makes 
for  its  accomplish¬ 
ment  I  shall  not 
discuss,  as  it  is  ef¬ 
fectively  answered 
in  the  Xovemher 
issue  by  Philip 
Cabot,  professor 
of  public  utilities 
in  the  Harvard 
Business  School, 
complete  an.swer 


ir.  A.  Prendenjast 


*/'roni  address  before  the  an- 
luial  eomu’tttiou  of  the  National 
■  Issoeiation  of  Railroad  and 
I  tHities  Commissioners. 


.  .  .  it  7i'onl(l  be  better  for  the  interests 

of  the  industry  that  the  charges  of  undue 
manipulation  in  the  interests  of  the  holding 
companies  to  the  exclusion  of  those  of  the 
customers  of  the  utilities  should  be  dis¬ 
proved. 

.  .  .  there  has  not  as  yet  been  any  im¬ 

partial  inquiry  to  determine  'lehether  the 
evils  charged  against  the  industry  have  any 
basis  in  fact. 


.  .  .  the  best  thought  of  the  industry 

must  be  e.eerted  to  furnish  adequate  correc¬ 
tions. 


His  article  is  in  some  res]x*cts  a  very 
to  Mr.  SchartY,  and  at  the  same 
time  he  advances  a  uniciue  defen.se  of  the  electric  com¬ 
panies.  in  which  is  included  .some  apparently  new  hut 
extremely  vigorous  criticisms  of  jnihlic  service  commis¬ 
sions  and  their  methods  of  regulation. 

Professor  Cabot  does  not  simply  find  fault  with  public 
service  commissions,  he  indicts  them.  From  whatever 
])oint  of  view  one  regards  his  strictures,  he  has  certainly 
stressed  the  argument  for  the  utilities  from  unusual 
angles.  He  admits  that  the  reasoning  by  which  some  of 
his  propositions  can  he  sustained  is  technical,  and  it  may 
therefore  he  discus.sed,  as  he  suggests,  at  another  time 
and  place.  There  are  certain  of  his  propositions,  how¬ 
ever,  to  which  a  word  even  of  a  passing  character  may 
be  given.  Here  are  certain  of  his  contentions. 

1.  That  the  basis  of  valuation  now  used  by  the  com¬ 
missions  was  never  intended  to  be  so  u.sed.  That  the 

theory  of  the  Smyth  vs. 
Ames  decision  has  no  place  in 
present-day  rate  making. 

2.  That  the  commissions 
have  been  confiscating  the 
profits  of  the  utilities  and 
this  has  forced  managers  to 
seek  profits  out  of  ex|)enses 
charged  to  the  consumers. 

In  respect  to  i^iint  numljer 
one,  it  cannot  be  main¬ 
tained  that  valuation  of  the 
projjerties  of  public  utilities 
has  been  brought  to  that  ex¬ 
act  state  of  method  which  is 
.satisfactory  either  to  the  com¬ 
missions  or  to  the  utilities. 
But  it  is  a  fact  that  the  rule 
for  finding  valuation  laid 
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<l()\vn  in  Smyth  vs.  Ames  was  not  a  rule  simply  for  the 
occasion  of  that  litijjation,  hut  a  rule  which  has  Iteen 
constantly  reaffirmed  hy  the  Siij^reme  Court  of  the 
United  States  down  to  the  present  time.  If  the  court 
<lid  not  intend  it  to  he  a  rule,  why  has  it  not  criticised  the 
constant  recourse  to  that  rule  which  has  been  made  hy 
courts  and  commissions?  The  history  of  valuation  for 
the  past  ten  years  .shows  that  this  rule  has  been  wrought 
into  a  formula  and  that  this  formula  has  been  recognized 
hy  federal  and  state  courts,  although  they  have  fre¬ 
quently  rejected  the  use  made  of  that  formula.  It  may 
Ik?  that  there  is  some  better  formula,  hut  no  one  has  so 
far  suggested  it,  and  the  difference  of  opinion  concerning 
valuation  has  princii)ally  hinged  upon  the  point  “What 
is  the  fair  value  of  the  proj)erty?”  The  utilities  have  not 
objected  to  the  formula.  They  have  insisted  that  fair 
value  meant  re])roduction  cost,  as  o]q)osed  to  .so-called 
lK)ok  value.  I'his  formula  or  dogma  has  had  general 
acceptance  as  a  basis  f(jr  determining  valuation  and  was 
u.sed  in  the  New  York  courts  in  determining  the  applica¬ 
tion  of  the  rent  laws  enacted  as  ])art  of  our  housing 
relief  scheme  some  eight  years  ago. 

CH.^R(;K  OF  Confiscation  of  Profits 

Concerning  point  number  two,  have  profits  lieen  con- 
fi.scated  ?  If  rates  have  lieen  found  to  he  too  low  the 
electric  utilities  have  not  been  afflicted  with  any  shrink¬ 
ing  mmlesty  in  asking  that  a  fair  jirofit  or  return  he 
allowed  them,  and  in  mo.st  cases  they  have  had  substan¬ 
tial  justice.  Utility  managers  have  time  and  again 
asserted  that  all  they  required  was  a  fair  valuation  and 
a  fair  return,  (jiven  a  fair  return  they  could  ])ay  their 
fixed  charges  and  dividends  and  also  provide  for  special 
contingencies  and  an  allowance  for  surplus.  It  is  a  novel 
idea  that  the  ojqiressive  policy  of  the  commissions  has 
forced  the.se  holding  companies  to  resort  to  devious  ways 
in  order  to  secure  extra  profits  from  the  (liberating  com- 
lianies,  hut  that  is  exactly  what  Professor  Cabot  alleges. 
It  is  asserted  that  the  public  service  commissions  have 
Ix'cn  the  .seducers  of  the  virgin-minded  managers  of  the 
holding  companies.  We  are  told  that  they  have  been 
made  desperate  and  forced  to  find  new  fields  from  which 
to  pluck  the  riiKbued  fruit  of  managerial  charges. 

No.  this  is  not  the  difficulty  with  the  holding  com¬ 
panies.  'I'he  sole  difficulty,  and  the  public  has  taken 
cognizance  of  it.  is  that  there  has  not  as  yet  been  any 
impartial  inijuiry  to  determine  whether  the  evils  charged 
against  the  industry  have  any  basis  in  fact.  Further,  the 
public  suspicion  has  been  aroused  hy  the  fact  that  the 
cajiital  issues  of  these  holding  c<bm])anie.s  are  unregulated 
or  uncontrolled  hy  any  public  agency,  a  regulation  and 
control  which  is  urgently  re(|uired  in  re.spect  to  those 
subordinate  issues  known  as  class  .\  and  class  II  stocks 
and  other  favored  children  of  the  marketplace.  There  is 
also  sound  (objection  to  the  idea  that  contracts  for  service 
of  different  kinds  may  he  made  between  the  holding  and 
the  operating  com|)anies  without  any  juihlic  regulation. 
We  also  know  that  the  industry  has  stubbornly  resisted 
the  imposition  of  regulation  upon  the  holding  coinjianies, 
and  this  in  itself  d<K‘s  not  promote  ])ublic  confidence. 
As  ex])lained  in  the  beginning  of  this  address,  here  is  a 
splendid  industry,  one  of  the  most  useful  servants  of 
the  inihlic  recjuirement  and  comfort.  It  numliers  among 
its  leaders  s(bme  of  the  ablest  men  in  the  great  army  of 
American  business.  The  industry  itself  is  essentially 
sound,  d'o  the  extent  that  financial  manijnilation  may 
tend  to  cast  a  reproach  iqxjn  it,  the  best  thought  of  the 
industry  must  be  exerted  to  furnish  adecjuate  corrections. 


The  High  Cost  of  Glare 

By  M.  Luckiesh 

Director  Lighting  Research  Laboratory,  Nela  Park,  Cleveland 

For  years  glare  has  been  recognized  as  a  costly  evil 
which  is  a  common,  although  unnecessary,  byproduct 
of  lighting.  It  is  known — more  or  less  vaguely — ^that 
glare  causes  eye  di.sc(bmfort,  eye  fatigue  and  reduced 
visibility.  All  these  results  are  co.stly  from  the  view¬ 
points  of  safety,  comfort  and  productiveness  of  workers. 
Studies  of  discomfort  and  eye  fatigue  have  been  made,^ 
hut  research  methods  are  still  insufficiently  develojbed  to 
provide  satisfactory  quantitative  measurements.  Many 
studies  have  been  made  of  the  effect  of  glare  upon  visi¬ 
bility  or  the  ability  to  see  details.  However,  the  results 
have  been  fragmentary  and  are  ])articularly  lacking  in 
range  and  co-ordination  of  various  factors  of  vision. 

After  years  of  systematic  re.search  we  are  able  to  pre¬ 
sent  for  the  first  time  quantitative  results  of  glare  in 
reducing  visibility  over  a  wide  range  of  illumination 
levels  (1.16  f(x)t-candles  to  116  foot-candles)  and  for  a 
variety  of  relationships  of  contrast  and  size  of  object  to 
be  seen.  From  these  we  are  able  to  determine  the  high 
cost  of  glare  in  wa.sted  foot-candles  and  the.se  can  be 
easily  evaluated  in  terms  of  dcdlars  wa.sted.  Even  this 
is  not  the  entire  cost  of  glare,  because  certainly  eye  di.s- 
comfort.  eye  fatigue,  decreased  safety  and  as.sociated 
factors  are  also  costly,  even  though  they  cannot  at  pres¬ 
ent  be  appraised  in  terms  of  dollars  wasted. 

In  the  most  recent  investigation  of  the  series  which 
has  been  develo])ing  over  many  years,  P.  W.  Cobb  and 
P'.  K.  Moss"  u.sed  nine  subjects  who  .su])plied  90,000 
observations.  The  techni(|ue  and  method  are  the  results 
of  years  of  devotion  to  the  field  and  are  .scientifically 
a])proved.  The  glare  source  was  a  100- watt,  inside- 
fro.sted  “Mazda”  lamp  at  various  angles  with  the  line 
of  vision.  Its  distance  from  the  eyes  was  constant  and 
it  produced  an  intensity  of  illumination  of  5  foot-candles 
at  the  eyes  in  all  cases.  From  these  data  various  facts 
which  have  been  only  vaguely  known  are  now  determined 
quantitatively.  Besides  the.se,  it  has  been  found  that  the 
effect  of  a  constant  glare  conditiem  is  to  waste  approxi¬ 
mately  the  same  percentage  of  light  over  the  entire  prac¬ 
tical  range  of  illumination  levels  up  to  116  foot -candles — 
the  extent  of  the  investigation. 

The  percentages  of  the  light  wasted  (as  measured  by 
reduced  ability  to  see)  for  various  angles  of  the  glare 
source  with  the  line  of  vision  are  found  to  he  approxi¬ 
mately  as  follows : 

.^t  .S  deg.  S.*)  per  cent  of  light  wasted 

At  10  deg.  73  per  cent  of  light  wasted 

At  20  deg.  60  per  cent  of  light  wasted 

At  40  deg.  48  i)er  cent  of  light  wasted 

No  glare  present  0  per  cent  of  light  wasted 

For  example,  for  the  glare  source  only  5  deg.  from 
the  line  of  vision,  10  foot-candles  is  visually  equivalent 
to  1.5  foot -candles  and  100  foot-candles  is  visually 
equivalent  to  15  foot-candles.  Even  when  the  glare 
source  is  40  deg.  from  the  direct  line  of  vision  10  foot- 
candles  is  visually  equivalent  to  about  5  foot-candles  and 
100  foot-candles  is  only  as  effective  as  about  50  foot 
candles.  These  results  were  obtained  for  what  we  term 
borderline  vision ;  that  is,  for  contrasts  and  size  of  te^t 

'“Glare  and  Visibility,”  A/.  Luckiesh  and  L.  L.  Hollado 
Transactions  I.E.S.,  20,  1925,  page  221. 

^'Glarc  and  the  Four  Fundamental  Factors  in  Vision,”  P.  II’ 
Cobb  and  F.  K.  Moss;  presented  at  I.E.S.  convention,  Sepicmhi  . 
1928. 
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object  such  that  they  were  seen  with  only  50  per  cent 
certainty. 

Much  has  been  said  about  glare  without  fully  awaken¬ 
ing  the  user  of  light.  Certainly  with  these  quantitative 
data  now  available,  which  put  the  matter  so  clearly  in 
terms  of  cost  in  foot-candles  and,  therefore,  in  dollars, 
employers  will  he  more  concerned  with  the  evils  of  glare. 

Measured  in  several  ways,  the  effect  of  glare  is  found 
to  he  greater  at  the  lower  levels  of  illumination.  How¬ 
ever.  when  measured  in  terms  of  waste  of  foot-candles 
the  cost  of  glare  due  to  reduced  ability  to  see  is  abso¬ 
lutely  much  more  at  high  levels  of  illumination  even 
though  the  absolute  magnitude  of  the  glare  source  is 
maintained  con.stant. 

These  results  are  startling  and  should  do  much  to 
produce  a  glare-consciousness  in  the  work-world. 


Developing  Industrial 
Heating  Prospects 

All  industrial  customers  of  the  Great  Western 
L  Power  Company  of  California  will  receive  an 
information  blank  asking  certain  questions  with  a  i^er- 
sonal  letter  from  one  of  the  executives  of  the  company 
calling  the  customers’  attention  to  the  facilities  which 
the  company’s  industrial  engineers  have  to  offer  in  con¬ 
nection  with  industrial  heating  applications.  Customers 
will  be  invited  to  till  in  the  blank  indicating  the  tvqie 
of  installation  they  are  interested  in.  An  industrial 
heating  engineer  has  previously  made  the  acijuaintance 
of  the  individual  to  whom  the  letter  is  addressed  and 
the  blank  is  intended  more  as  a  follow-up  for  the 
recording  of  information  to  be  placed  on  file  or  for 
other  disposition. 


Information  Blank  for  Industrial  Heat  Apfylicafions 


ll«‘ating  Air 

Sizo  of  sp.'ice . ft.  loJiK . ft.  wide . ft.  high.  Gen¬ 
eral  oon.struction . No.  of  windows,  doors . Or  openings 

. Original  temperature  of  space . degrees  Fahrenheit. 

Required  temperature . degree  Fahrenheit.  How  <iuickly  must 

Inquired  temperature  be  reached? . Is  automatic  control  re¬ 


quired? . Voltage  available . A.t'.? . Phase — 1,  2  or 

3? . Cycle . D.C.? . It  .air  blast,  how  many  cubic  feet 


per  minute? . 

Heating  Fluids 

State  if  water,  oil,  chemical  or  solution — and  nature . 

Specific  heat,  if  known . Is  container  made  of  wood  or 

metal? . Capacity  in  gallons . Thickness  of  walls . 

.Approximate  weight  of  container . Size  of  container . 

ft.  long . ft.  wide . ft.  high.  (If  round) . diameter 

. dejith.  Original  temperature  of  fluid  when  heat  is  turned 

on . degrees  Fahrenheit.  Re<iuii'ed  temperature . degrees 

Fahrenheit.  How  (luickly  must  required  temiierature  be  reached? 
. Is  fluid  circulating  or  in  stoiage? . Is  automatic  tem¬ 
perature  control  required? . Voltage  available . .\.C.? . 

Phase — 1,  2  or  3? . Cycle . D.C.  ? . If  process  work, 

tate  kind,  quantity,  and  temiierature  rise  of  material  passing 
through  fluid  per  hour . 


Ileutiiig  Solids 

.State  if  metal,  compound,  grease,  etc . Number  of  ]>ounds  to 

be  heateil? . Is  container  made  of  wood  or  metal? . Thick¬ 
ness  of  walls . .Approximate  weight  of  container . Size  of 

'  ontainer . ft.  long . ft.  wide.... ft.  deep.  If  roun<l . 

diameter . depth.  Original  temperatuie  of  solids  when  heat 

is  turned  on . degrees  Fahrenheit.  Reriuired  temperature . 

degrees  Fahrenheit.  How  f|uickly  must  material  be  heated? . 

Is  automatic  temiierature  control  required? . Voltage  avail¬ 
able . .4.C.? . Pha.se — 1.  2  or  3? . Cycle . D.C.? 

. ;lf  process  work,  state  kind,  quantity,  and  how  quickly, 

material  i.s  passing  through  heated  chamber . 

Melting  SolidH 

State  kind  of  material  to  be  melted . Number  of  pounds 

to  be  melted . degree  Fahrenheii.  How  tiulckly  must  ma- 

teri.al  be  melted? . How  much  cold  material  per  hour  is 

•  dded? . pounds.  How  accurately  must  temperature  be  regu¬ 
lated? . Voltage  available ....  .A. C.? . Phase — 1,  2  or  3?.. 

..Cycle . D.C? . Name  of  Company . Street . 

''ity  and  State . Signed . Position . 


On  the  front  side  of  the  blank  is  space  for  specific 
data  as  to  heating  processes,  kind  of  material,  size  and 
character  of  present  heating  devices,  temperature,  regu¬ 
lation  required,  etc.  On  the  reverse  side  is  a  detailed 
list  of  electric  heating  ai)plications. 


Development  of  Farm  Loads 

According  to  a  recent  bulletin  of  Iowa  State  Col- 
Llege  the  three  farm  lines  which  have  served  as  a 
field  laboratory  for  the  Iowa  Project  on  Rural  Electrifi¬ 
cation  were  energized  during  1920  and  for  a  time  used 
a  fiat  rate  for  purchase  of  energy.  The  records  of  en¬ 
ergy  consumption  started  in  1921.  when  the  farmers 
contracted  to  j)urchase  energy  at  wholesale,  the  individual 
farm  service  was  metered  and  bills  were  rendered  by 
the  conqiany  of  incorjxirated  farmers. 

'fhe  eleven  co-ojierating  farmers  used  more  energy 
than  the  other  farmers  liefore  the  lieginning  of  the  jiroj- 
ect.  The  curve  shows  how  service  can  lie  develo|x;d  on 
a  farm  providing  it  is  well  equip|x.*d.  Since  1925  these 
eleven  farmers  ha\’e  increased  their  service  from  two 
tf)  ten  times  that  used  by  tbe  non-co-oiierators.  The 
average  use  of  electricity  by  these  co-operators  is  com- 


Average  consumption  of  farm  customers  in  Icnva 
rural  electrification  project 


parable  to  a  well-develoiied  farm  line  where  the  rate  is 
conducive  to  the  use  of  service  and  the  fanners  have  been 
given  aid  in  developing  their  use  and  equipment. 

The  use  of  electricity  on  the  50  non-co-o|)erating  farms 
has  been  gradually  increasing  for  the  past  six  years  until 
the  individual  monthly  average  is  now  about  40  kw.-hr. 
During  this  f)eriod  the  farmers  were  giA'en  no  sjiecial 
encouragement  and  the  increase  of  energy  consumption 
indicates  what  may  be  expected  of  similar  rural  service 
lines. 

Utility  Offices  May  Become 
Commercial  Laboratories 

IN  REMODELING  its  general  offices  the  Worcester 
Electric  Light  Coin])any  has  taken  advantage  of  recent 
improvements  in  electric  service  to  mercantile  buildings 
to  such  a  degree  that  the  organization’s  official  home 
might  well  be  called  a  commercial  and  public  relations 
laboratory.  In  its  major  appointments  the  building  con¬ 
tains  the  usual  facilities  for  the  convenient  transaction 
of  business  and  for  the  comfort  of  employees.  Tf  this 
were  all.  no  comment  would  l)e  warranted,  but  in  this 
case  the  effective  utilization  of  the  establishment  by  the 
])ublic  and  the  company  from  various  angles  has  been 
studied  for  more  than  a  year  by  the  executives  and  an 
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engineer  assigned  to  the  l)etterment  task  and  the  result 
is  significant. 

Management,  sales  and  accounting  work  are  the  chief 
activities  at  this  downtown  jdace  of  business.  An  elec¬ 
tric  shop,  refrigeration  display,  lecture  room  for  i)opular 
demonstrations  of  electric  cooking,  etc.,  employees’ 
auditorium  and  welfare  accommodations  are  provided. 
The.se  facilities,  with  the  routine  business  handled  from 
hour  to  hour,  afford  opportunities  to  install  and  demon¬ 
strate  many  worth-while  electrical  applications.  From 
the  undergrouiul  transformer  vault  .serving  the  building 
to  the  radio  s])eaker  outlet  in  the  auditorium  the  api)oint- 
ments  have  been  designed  and  placed  with  the  dual  objec¬ 
tive  of  combining  u.se  with  commercial  demonstration. 

riie  wiring  system,  including  many  special  features  to 
assure  flexible  .service,  has  been  arranged  to  enable  elec¬ 
trical  contractors  to  study  various  details  of  interest  to 
them  in  connection  with  interior  installations.  'I'he 
illumination  of  every  department,  from  the  entrance 
lobby  to  the  |)resident's  desk,  has  received  close  consid¬ 
eration  and  constitutes  an  exhibit  of  modem  practice  not 
likely  to  be  lost  ui)on  the  visiting  customer.  Refinements 
in  bulletin,  hallway  and  stairway  lighting  have  been 
adopted  to  illustrate  the  latest  resources  of  the  art.  Auto¬ 
matic  door  control  switches,  special  gang  switches  for 
thin  partitions,  various  uses  of  j)ilot  lighting,  facilities  for 
electric  cooking,  supplementary  room  heating,  compre¬ 
hensive  internal  signaling  sy.stems,  motor-driven  office 
a])j)liances,  ventilation,  cooling  and  other  .services  have 
been  provided  to  illustrate  the  diversity  of  electrical  .serv¬ 
ice  today  neces.sary  in  a  well-equipped  mercantile  house. 

In  effect,  the  company  has  taken  its  own  i)rescrij)tions 
for  a  healthy  business.  Numerous  other  power  companies 
have  doubtless  done  as  well  as  W’orcester  in  these  direc¬ 
tions.  but  the  case  in  point  is  a  specially  good  example 
(»f  what  can  be  done  with  an  old  building  to  giv'e  it  a 
subtle  sales  appeal  throughout  and  to  create  an  at¬ 
mosphere  of  cordial  public  and  employee  relations. 

Hf/:) 

Letters  from  Our  Readers 

oih _ 

Investment  to  Serve  Railroads 

To  the  Editor  of  the  Iu.kctric  al  Wori.u: 

1  noticed  in  your  article  in  the  IClkctrh  .M.  World  of 
Dec.  8  on  the  ‘‘Significance  of  I’ennsylvania  !''lectritica- 
tioii"  that  you  made  a  statement  on  ])age  1134  that  the 
investment  of  the  power  company  for  the  railroad  may  be 
as  high  as  $300  per  kilovolt-ampere. 

In  many  cases  the  total  capital  cost  per  kilovolt-ampere 
to  .serve  the  entire  commercial  and  domestic  load  is  of 
the  order  of  $400  ])er  kilovolt-am])ere.  The  average  sys¬ 
tem  investment  is  very  much  higher  than  the  investment 
recpiired  to  serve  individtial  large  customers,  a  large  por¬ 
tion  of  the  average  investment  per  kilovolt-ampere  being 
in  the  widespread  distribution  mains  and  transforming 
facilities  to  serve  the  small  industrial,  commercial  and 
household  customer. 

My  feeling  in  this  matter  is  that  the  investment  of  the 
electric  companies  to  serve  the  railroad  would  more 
nearly  be  of  the  order  of  from  $140  to  $150  ikt  kilovolt- 
am|)ere  than  the  $300  which  you  stated  in  your  article. 

My  only  thought  in  calling  this  matter  to  your  atten¬ 
tion  is  that  a  figure  of  this  kind,  j)ublished  by  so  well 


recognized  a  publication  as  the  Electrical  World,  may 
cause  some  of  the  ])Ower  companies  to  feel  the  electrifica¬ 
tion  of  railroads,  so  far  as  they  are  concerned,  is  almost 
out  of  the  question.  And.  likewise,  may  lead  some  of  the 
railroad  companies  to  believe  it  is  very  much  better  for 
them  to  consider  the  production  of  their  own  power  than 
to  buy  it  from  the  public  service  comjianies. 

The  entire  tone  of  your  article,  however,  indicates,  on 
the  average,  that  the  railroad  company  will  be  better  off 
by  buying  its  power  requirements  from  the  electric  service 
companies,  and  it  would  therefore  .seem  that  attention 
should  be  called  to  the  fact  that  the  figure  given  in  your 
article  is  probably  the  extreme  outside  figure  that  could 
possibly  occur.  N.  Iv.  Fitnk, 

.V.ssistiint  (Jentral  Manager. 

The  Philadelphia  Kleetric  Cf«nipany. 


II ydroyen  Filled  Rotary 

To  the  Editor  of  the  Electrical  World: 

Referring  to  the  article  “Outdoor  Nitrogen-Cooled 
Rotary  Condenser”  in  the  Dec.  1  issue  of  the  Electrical 
World,  plea.se  note  that  this  conden.ser  operates  in 
hydrogen  and  not  nitrogen.  'I'he  primary  advantages  of 
o]K“ration  in  hydrogen  are  the  reduction  in  friction  los.ses 
and  reduction  in  heating,  as  conqiared  with  operation  in 
air.  'Fhese  results  would  not  be  obtained  with  nitrogen, 
as  air  is  composed  of  about  four-fifths  nitrogen  and 
one-lifth  oxygen.  H.  R.  Summeriiayes, 

Oeneral  Electric  Company,  Engineer  Central  Station  Department. 
Schenectady,  N.  Y. 


Quick  Check  for  E liree-Phase, 
Tu'o-Meter  Measurements 

To  the  Editor  of  the  Electrical  World: 

My  attention  has  been  drawn  to  an  article  in  the 
hh.ECTRiCAL  World,  Vol.  92,  No.  5,  which  is  headed 
“Quick  Check  for  I'hree-pha.se,  Two-Meter  Measure¬ 
ments,  and  submitted  by  E.  E.  Kimberly  of  Ohio  State 
University.  Upon  checking  this  te.st  1  find  that  Mr. 
Kimberly’s  statement  is  correct  for  leading  power  fac¬ 
tors,  but  is  incorrect  for  lagging  power  factors. 

If,  however,  a  similar  change  is  made  to  the  jiotential 
lead  of  the  high  reading  meter,  the  same  results  will  be 
obtained  for  lagging  power  factors. 

It  might  al.so  be  of  intere.st  to  note  that  if  both  meters 
are  reconnected  in  the  manner  described  by  Mr.  Kim¬ 
berly  the  sum  of  the  readings  will  give  the  correct  three- 
phase  power  for  balanced  loads  only. 

Canadian  We.'<tinghou.'<e  Company,  Lid.,  J-  IjROW  NE, 

Montreal,  Que.,  Canada.  Service  Department. 

Mr.  Kimberly,  to  whom  Mr.  Browne’s  letter  referred,  point.s 
out  that  the  article  to  which  he  refers  is  concerned  with  the  use  of 
single-phase  indicating  wattmeters  for  measuring  the  power  in  a 
three-i)hase  circuit  and  not  to  watt-hour  meters  for  integrating 
the  energy  consumed.  It  is  assumed,  in  connecting  the  two  indi¬ 
cating  meters,  that  a  reading  is  obtained  on  both.  The  problem 
is  to  discover  whether  the  indication  of  the  lower  reading  instru¬ 
ment  should  be  added  to,  or  subtracted  from,  the  higher  indica¬ 
tion  to  arrive  at  the  true  power  in  the  three-phase  circuit ;  that  is, 
whether  the  power  factor  is  above  or  below  50  per  cent.  If  the 
l)otential  lead  of  the  low-reading  meter  which  is  on  the  middle 
phase  wire,  that  is,  the  conductor  not  passing  through  either  meter, 
is  removed  therefrom  and  temporarily  connected  to  the  third  phase 
wire  this  meter  will  give  a  reading  if  the  power  factor  is  above 
50  per  cent  and  will  not  read  if  the  power  factor  is  below  50  per 
cent.  As  the  power  factor  is  thus  shown  to  be  above  or  below 
50  per  cent  the  indication  of  the  low-reading  instrument  will  be 
positive  (additive)  or  negative  (subtractive)  with  respect  to  the 
indication  of  the  other  meter. — Editor. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Forecasting  Annual  Run-off. — John 
F.  pARTRiin;E.  —  In  hydro-electric  de¬ 
velopments  where  irrigation  and  power 
considerations  constitute  substantially  a 
single  problem  the  determination  of  the 
run-off  to  he  expected  seasonally  from 
a  given  drainage  basin  has  an  exceed¬ 
ingly  important  l)earing  upon  the  utiliza¬ 
tion  of  the  facilities.  The  author  has 
prepared  an  investigation  of  the  methods 
of  estimating  probable  conditions  and 
has  emphasized  the  importance  of  the 
various  factors  involved.  These  include 
general  topography,  geology  atid  hy- 
(Irology  of  the  drainage  basins  involved, 
the  relationship  between  run-off  and 
precipitation  and  the  measurements  made 
in  sno\v  surveys.  The  latter  includes 
the  measurement  of  total  snowfalls,  un¬ 
melted  depth  on  the  ground  and  density 
thereof  at  fixed  .stations  or  snow  stations 
and  the  measurement  of  unmelted  depth 
and  density  thereof  over  fixed  courses 
so  that  the  average  conditions  are  repre¬ 
sented.  The  results  of  specific  surveys 
and  determinations  have  been  pointed 
out  in  connection  with  this  exposition  of 
an  important  feature  of  hydro-electric 
work. — Electrical  lEcst,  Dec.  1,  1928. 

Xcw  Power  Stations  and  Extensions. 
— -A  number  of  new  stations  have  been 
constructed  in  Great  Britain  in  the  past 
two  years  and  additions  to  others  of 
earlier  construction  have  been  made. 
This  article  offers  a  resume  of  the  ten¬ 
dencies  indicated  in  modern  design  of 
British  stations  and  gives  specific  de¬ 
tails  regarding  the  equipment  and  ar¬ 
rangement  of  apparatus  in  four  or  five 
of  the  more  prominent  developments. — 
Electrician  (England),  Dec.  7.  1928. 

Generation ,  Control,  Sveit cit¬ 
ing  and  Protection 

Lightning  J'oltage  as  a  Factor  in 
System  Design. — .\.  L.  Atherton. — 
I  he  trends  in  system  design,  in  so  far 
as  decentralized  arrester  installations, 
elimination  of  terminal  stations,  proper 
line  location  and  joint  design  of  system 
insulation  and  lightning  protection  are 
concerned,  have  been  pointed  out  by  the 
author.  This  discussion,  while  not 
highly  technical,  reviews  some  of  the 
fundamental  factors  which  have  influ¬ 
enced  present  tendencies. — Electrical 
U’est.  Dec.  1.  1928. 

Overload  Protection. — S.  B.  Warder. 
— .\  comparison  of  the  four  principal 
■'vstetns  of  overload  protection  at  present 
in  vogue  with  some  notes  upon  charac¬ 
teristics  not  generally  apparent.  It  is 
the  contention  of  the  author  that  the 
nroblem  of  providing  overload  protec¬ 
tion  for  a  circuit  is  complicated  by  im- 
p'Ttant  differences  in  the  inherent  char¬ 
acteristics  of  each  method  and  the  vari- 
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ations  in  their  application.  The  systems 
referred  to  in  this  discussion  are:  In¬ 
stantaneous  overload  protection,  inverse 
time  overload  protection,  definite  time 
overload  protection  and  inverse  and 
definite  overload  protection.  An  analysis 
of  each  of  these  groups  has  been  made 
and  characteristic  curves  illustrative  of 
the  performance  which  may  be  ex¬ 
pected  have  been  included.  The  author 
has  made  certain  recommendations  in 
regard  to  the  application  of  the  several 
methods  for  specific  clas.ses  of  work. — 
Electrical  Review  (England ).  Nov.  9, 
1928. 

Units,  Measurements  and 
Instru  me  fits 

Cathode  Ray  Oscillograph. — K.  Ber¬ 
ber.  —  While  this  inertialess  oscillo¬ 
graph  is  an  excellent  instrument  to 
record  and  to  measure  even  the  fastest 
known  electrical  phenomena,  great  diffi- 
cuties  are  encountered  when  transients 
are  to  he  investigated,  the  time  of  oc¬ 
currence  of  which  is  unknown,  such  as 
lightning  discharges  and  their  secon¬ 
dary  actions.  To  be  suited  for  this 
purpose  the  cathode  ray  tube  itself 
must  he  designed  sufficiently  strong  to 
allow  hours  of  excitation  without  over¬ 
heating  and  must  have  some  deflecting 
device  to  keep  the  recording  ray  off  the 
photographic  emulsion  until  the  actual 
disturbance  occurs.  These  two  retjuire- 
ments  are  solved  by  Gabor,  whose  de¬ 
flector  acts  within  about  one  micro¬ 
second.  The  writer  describes  an  im¬ 
proved  ray  deflector  and  film  drum,  the 
latter  containing  sufficient  film  to  make 
300  exposures,  each  4x6  in.  in  size, 
requiring  about  100  ft.  of  film.  An  ex¬ 
ceedingly  clean-cut  record  of  an  over¬ 
voltage  on  a  transmission  line,  caused 
by  a  nearby  lightning  discharge,  is 
shown  as  an  example  of  the  perform¬ 
ance  of  this  new  apparatus. — Rnlletin 
dc  r Association  Suisse  dcs  Electriciens. 
Nov.  5.  1928. 

A  Study  on  the  Design  of  Induction 
Jl’att-Hour  Meters. — Seikichi  Ji.muo. 
— The  basic  j)rinciples  and  material  lim¬ 
itations  involved  in  the  construction 
and  design  of  watt-hour  meters  have 
been  considered  by  the  author.  The 
driving  torque  and  the  retarding  torque 
have  been  investigated  theoretically  on 
the  supposition  that  the  magnetic  fluxes 
are  uniformly  distributed  within  the 
boundary  circles.  .\  consideration  of 
the  geometrical  constants  involved  has 
been  undertaken  and  general  principles 
e.stablished  for  the  simplification  of  the 
calculation  of  torque.  Theoretical  and 
experimental  studies  have  been  treated 
separately,  but  have  paralleled  each 
other  closely.  Load  characteristics  and 
temperature  equations  and  analy.ses 
have  been  included  in  this  discussion. — 
No.  23.‘i  Researches  of  the  Electrotech¬ 
nical  Laboratory  of  Japan. 
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Transmission,  Substations  and 
Distribution 

Flashing  of  Synchronous  Converters. 
— T.  P.  Hamilton  and  B.  L.  Robert¬ 
son. — A  critical  investigation  of  the 
factors  which  influence  the  behavior 
of  synchronous  converters  with  respect 
to  flashing  at  the  commutators  with 
particular  reference  to  preventive 
measures.  The  elements  of  the  problem, 
relation  of  load  upon  the  tendency  to 
flash  over  and  effect  of  armature  reac¬ 
tion,  frequency  and  voltage  have  like¬ 
wise  been  considered.  Oscillographic 
records  and  jihotographs  have  been  used 
to  substantiate  the  arguments  and  con¬ 
tentions  advanced  in  this  connection. 
The  authors  state  that  the  formation 
of  a  complete  arc  between  brush  groujis 
may  be  prevented  by  directing  a  cur¬ 
rent  of  air  axially  across  the  com¬ 
mutator  surface  from  the  armature 
toward  the  outer  end  of  the  commutator 
between  each  group  of  brushes.  This 
current  of  air  will  twist  the  arc  off  the 
commutator  before  it  can  form  a  com¬ 
plete  path  between  bru>h  groups.  The 
air  blast  may  be  provided  either  by  a 
separate  blower  or  fan  furnishing  air 
to  an  inclosure  about  the  armature  from 
which  the  air  issues  to  a  circular  open¬ 
ing  at  the  end  of  the  commutator,  or 
a  fan  that  forms  an  integral  jiart  of  the 
armature  may  be  used. — General  Elec¬ 
tric  Rc7'ie7e.  December.  1928. 


Illu  mination 

Effective  }[ethods  for  Bank  Lighting. 
— J.  L.  St.mr. — The  application  of 
modern  lighting  practices  to  the  man}' 
varied  re(|uirements  ot  banking  institu¬ 
tions  has  been  covered  in  a  careful 
analysis  by  the  author.  The  important 
changes  which  have  of  late  years  been 
made  in  the  design  of  the  bank  as  a 
building  and  the  necessary  accompany¬ 
ing  variations  in  lighting  work  for  such 
institutions  have  been  pointed  out.  New 
uses  for  light  and  new  methods  of 
illumination  are  discussed  in  connection 
with  examples  of  practical  lighting  in 
the  main  banking  room,  tellers’  cages, 
office  areas,  vaults,  coin  rooms,  and 
other  locations.  Particular  attention 
has  been  devoted  to  the  value  of  light 
for  advertising  and  for  artistic  effect. — 
Tran.mctions  of  the  Illuminating  Engi¬ 
neering  Society,  November.  1928. 

Brightness  of  Street  Surface  as  an 
Element  of  Effectiveness  in  Street 
Lighting.  —  Preston  S.  Millar.  —  Tn 
most  street  lighting  as  practiced  the 
brightness  of  the  street  surface  is  an 
important  factor  in  contributing  to  ex¬ 
cellence  of  the  result.  .Since  most  street 
surfaces  are  more  or  less  specular,  the 
problem  of  securing  the  satisfactory 
distribution  of  brightness  over  the 
street  surface  is  largely  a  matter  of 
placement  of  light  sources.  Some  char- 

100 


acteristic  brightness  effects  are  illus¬ 
trated  in  the  discussion  and  the  impor¬ 
tance  of  giving  due  consideration  to 
brightness  in  street  lighting  design  is 
stressed.  The  author  has  concluded 
that  discernment  on  the  street  at  night 
is  princii)ally  through  ])erception  of 
contrasts  of  brightness,  objects  offering 
extreme  contrasts  are  likely  to  be  seen 
by  reflection  of  light  from  their  sur¬ 
faces.  objects  which  do  not  offer  ex¬ 
treme  contrasts  may  l)e  seen  by  light 
reflected  from  their  surfaces  if  the 
illumination  intensity  is  relatively  high, 
most  street  lighting  is  not  of  high  in¬ 
tensity.  most  objects  on  the  street  are 
seen  as  silhouettes,  and  irregularities  in 
the  street  surface  are  usually  perceived 
as  a  matter  of  contrast. — Transactions 
of  the  llinniinalinff  RiKjinccring  Society, 
November.  1028. 


Motors  and  Control 

Selection  of  Motor  Equipment  by 
Principle  of  Similar  Speed  -  Time 
Cnr7’es. — Berndt  A.  Widell,  Jr. — Data 
for  making  preliminary  estimates  of 
motor  speed  re(|uirements  for  railway 
service  and  of  capacities  of  motors  for 
a  given  duty  have  been  rather  limited, 
according  to  the  author,  and  in  this  dis¬ 
cussion  a  method  is  presented  whereby 
it  is  jmssible  to  provide  curves  which 
are  easy  to  calculate  and  apply.  No 
mathematical  formula  has  ever  been  de¬ 
rived  to  express  the  speed-time  or  cur¬ 
rent-time  curves  for  a  railway  motor, 
according  to  the  author,  and  the  simi¬ 
larity  between  speed-time  curves  has 
been  resorted  to  as  a  useful  expedient. 
What  is  said  to  he  a  very  accurate 
method  involving  consideration  of  the 
various  f.actors  which  influence  the 
shape  of  the  speed- time  curve  has  been 
expounded.  While  previous  methods 
for  estimating  motor  capacities  are 
based  on  the  horsepower  of  motor  re- 
«|uired,  the  advent  of  the  self-ventilated 
and  blown  motors  has  made  it  necessary 
to  calculate  the  r.m.s.  current  for  a 
given  cycle  ami  select  a  motor  having 
this  continuous  rating.  The  limiting 
values  of  average  running  speeds  for 
given  rates  of  acceleration  and  braking 
and  the  data  for  obtaining  motor 
capacity  necessary  at  these  limits  are 
indicate<l  on  each  of  the  ctirves  accom¬ 
panying  the  discussion. — Journal  of  the 
American  Institute  of  Electrical  En¬ 
gineers.  December.  1028. 

Heat  Applications  and 
Material  Handling 

Economic  Aspects  of  the  Shipment  of 
Materials  on  Skid  Platforms. — C.  B. 
Crockett. — .An  exposition  of  the  econo¬ 
mies  that  may  be  effected  in  the  co¬ 
ordinated  handling  of  materials  in 
industrial  work  through  the  planned 
utilization  of  skids  for  the  transfer  of 
materials  Itetween  processes.  The  low- 
level  electric  truck  is  particularly 
adapted  to  this  service  and  the  possi¬ 
bilities  have  been  fully  indicated  by  the 
author. — Meehanical  Engineering,  De- 
cemlier.  1028. 


The  Ca.se  Hardening  of  Steels  by 
Nitrogen. — A  description  of  the  recently 
instituted  process  for  the  case  hardening 
of  steel  by  the  action  of  nitrogen.  The 
parts  to  be  nitrated  are  placecl  in  a  gas- 
tight  box  of  special  heat-resistant  steel, 
provided  with  inlet  and  outlet  tubes  for 
the  circulation  of  the  ammonia  gas. 
The  parts  are  loo.sely  placed  in  the  box 
without  any  packing  material,  the  indi¬ 
vidual  layers  being  separated  by  nickel 
wire  netting  to  allow  free  circulation  of 
the  gas.  The  box  is  then  put  into  the 
electric  furnace  and  brought  up  to  a 
temperature  of  932  deg.  F.  The  am¬ 
monia  is  sup])lied  direct  from  cylinders. 
The  case  obtained  by  nitration  is  said 
to  be  much  harder  than  anything  pre¬ 
viously  known  in  the  case  hardening 
field.  It  will,  according  to  this  article, 
cut  glass  and  even  (juartz :  it  cannot  be 
touched  with  special  testing  fdes. 
Brinell  figures  converted  from  readings 
with  other  instruments  are  9(K)  to  1,100. 
and  with  .Shore  scleroscope. readings  of 
102  to  113.  The  resistance  to  wear  is 
said  to  be  very  great,  aJiiounting,  as 
indicated  in  tabulated  data,  to  at  least 
ten  times  that  of  cemented  and  quenched 
steel. — Engineer  (England),  Dec.  7. 
1928. 

Electrophysics,  Electrochem¬ 
istry  and  Batteries 

Insnlating^  rarnishes. — .\.  R.  Dun- 
ton  and  A.  W.  Muir. — A  careful 
analysis  of  the  various  ty])es  of  insulat¬ 
ing  varnishes  and  of  their  dielectric 
and  service  characteristics  indicates  an 
unfortunate  lack  of  uniformity  in  speci¬ 
fications.  Fhe  author  has  classified  this 
insulating  material  according  to  char¬ 
acteristics  and  solvents,  and  recom¬ 
mended  treatments  for  coils  have  been 
grouped  according  to  requirements  of 
service.  The  eipiijiment  necessary  for 
the  ajiplication  of  the  v.irnish  and  for 
ade(|uate  drying  has  been  described 
and  certain  recommendations  includc'd. 
— Electrician  (Eny^land),  Nov.  30, 1928. 

Insnlating  Materials.  —  A  discussion 
of  electrical  in.sulation  from  the  view- 
])oint  of  designers  of  machines  and 
transformers  and  of  the  different 
stresses  imposed  by  service  conditions. 
'I'he  ability  of  a  number  of  specified  ma¬ 
terials  to  withstand  these  stresses  is 
considered,  with  due  regard  to  recog¬ 
nized  principles  of  design  whereby 
known  or  anticipatc'd  stresses  are  suit¬ 
ably  distributed.  'I'he  author  points  out 
that  the  behavior  of  insulating  material 
as  used  in  the  construction  of  machines 
and  transformers  is  influenced  by 
humidity  of  the  air  and  geometrical 
form  of  the  adjacent  parts.  It  is  said 
to  be  e*ssential  therefore  to  insure  that 
test  data  and  numerical  results  are 
always  given  in  such  form  as  to  reveal 
the  conditions  under  which  the  tests 
were  conducted.  A  number  of  the 
variants  entering  into  the  situation  have 
been  considered  with  particular  refer¬ 
ence  to  the  electric  strength  of  com¬ 
pounds  as  a  function  of  temperature. — 
World  Penver  (England).  November. 
1028. 


'Fraction 

The  Automatic  Rectifier  Substations 
of  the  Dutch  Railways. — A.  Danz. — 
The  continually  increasing  volume  of 
traffic  on  the  lines  of  the  Dutch  Rail¬ 
ways  between  the  two  most  important 
towns  of  Holland  reached  such  propor¬ 
tions  that  the  steam  traction  system  em¬ 
ployed  could  no  longer  handle  the  re- 
(|uirements.  The  electrification  program 
adopted  included  the  construction  of 
seven  automatic  rectifier  substations 
located  on  the  main  line  of  the  railways. 
File  author  has  indicated  the  economic 
conditions  which  led  to  the  specification 
of  electric  operation  and  has  pointed  out 
a  number  of  the  design  and  construction 
features  employed.  Operating  proce¬ 
dures  and  safety  precautions  as  well  as 
efficiency  data  have  been  included.  .As 
a  re.sult  of  the  experience  obtained  with 
the  first  installation  it  is  expected  that 
substations  to  be  erected  during  the 
second  phase  of  the  electrification 
scheme  will  also  be  equipped  with  recti 
fiers  and  a  promising  future  for  this 
type  of  station  on  all  railway  electrifica¬ 
tion  .schemes  of  the  future  is  foreseen. — 
Brown  Boj’cri  Rcvicxo  (Switzerland  i, 
December,  1928. 


Miscellaneous 

Co-operation  Betieeen  Electric  Power 
Companies  and  Local  Back-Steam  Tur¬ 
bine  Plants.  —  Torsten  Holmgren.  — 
Up  to  the  present  time  it  has  been 
common  practice  abroad,  particularly 
in  rural  districts,  to  equip  large  hos¬ 
pitals,  hotels  and  similar  establishment-- 
with  isolated  electric  direct-current 
plants  which  are  combined  with  the 
heating  system  by  one  or  more  back- 
steam  engines  or  turbines  and  with  .i 
storage  battery  for  peak  load  and  low 
night  load.  Giving  statistical  curves 
and  data  for  the  variation  of  electric 
load  in  large  hospitals  during  the  day¬ 
time  throughout  the  year  and  its  rela¬ 
tion  to  the  demand  for  heat,  the  author 
points  out  that  in  countries  with  cli¬ 
mates  similar  to  that  in  Sweden  it  is 
now  as  a  rule  economically  sound  to 
build  a  local  back-steam  plant  for 
alternating  current  and  run  it  in  jiar- 
allel  with  a  power  company  at  a  load 
corresponding  to  the  demaml  for  heat, 
h'nergy  may  be  bought  from  the  power 
company  for  day  and  night-time  <le- 
mand  in  summer  and  night-time  de¬ 
mand  in  winter,  and  superfluous  power 
is  sold  to  the  comjiany  in  the  winter 
days.  Economies  are  realizable  willi 
such  a  plan  as  e.xperience  has  prove<l. 
— Svenska  Elektricitet.srerksfbreningo’s 
Handlingar,  December,  1928. 

State  La7vs  Relating;  to  Theft  of 
Eleetric  Current. — The  meter  commit¬ 
tee  of  the  National  Electric  Light  As¬ 
sociation  has  compiled  information 
regarding  laws  pertaining  to  the  theft 
of  electric  current.  A  summarization 
of  revi.sed  statutes  for  each  state  in 
the  United  States  and  a  citation  of 
certain  court  and  commission  decisions 
has  been  added. — Report  National  Eh  - 
trie  Lif^ht  Association,  November,  1928. 
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Book  Reviews 

Cj^  _  .  _ 


Accounting  Procedures  for 
Public  Utilities 

By  W.  G.  Bailey  and  D.  E.  Knowles. 
GhicuK') :  A.  \V.  Shaw  Company.  471  paKe.'<, 
illustrated. 

The  piibli  Celt  ion  recently  issued  under 
the  above  title  should  be  of  great  prac¬ 
tical  value  to  the  utilities.  'I'he  treatise 
«leals  especially  with  electric  light,  gas. 
water  and  electric  railway  utilities.  It 
covers  in  a  thoroughgoing  manner  the 
usual  subjects  dealt  with  in  works  on 
accounting,  hut  adds  valuable  interjire- 
tive  discussion  relating  chiefly  to  capi¬ 
talization  and  financial  jirohleins.  A 
chapter  is  devoted  to  the  very  desirable 
end  of  the  adoption  of  uniform  account¬ 
ing  by  the  utilities.  'I'here  is  an  in¬ 
teresting  and  informing  chapter  on 
budget  procedure  dealing  at  length  with 
the  construction  and  the  financial 
budgets.  _ _ 

E I e ctri ca I  E ngineering 
Eaborutory  Practice 

By  Oscar  E.  Edison  and  E.  \V.  Norris. 
Boston:  Ginn  &  Company.  27(i  pages. 

riiis  hook  covers  a  wide  range  of 
laboratory  problems  and  experiments  on 
conductors,  instruments,  direct-current 
motors,  generators,  alternating-current 
circuits,  transformers,  synchronous  ma¬ 
chinery,  converters  and  induction 
motors.  The  authors  prepared  it  be¬ 
cause  their  experience  indicated  a  lack 
of  such  material  in  the  electrical  engi¬ 
neering  textbooks  commonly  used.  Its 
clear-cut  utilization  of  vector  analysis  is 
lefresliing  even  to  the  active  profes- 
•-ional  reader,  and  while  i)riniarily  a 
textbook  of  major  value  in  the  college 
laboratory,  the  work  contains  many 
points  of  interest  to  the  «)perating  man. 

II andb  00  k  of  D  oniestic 
Oil  Heating 

-American  Oil  Burner  .Xs.sfK'iation,  New 
York,  N.  Y'.  :!S;!  pages,  fully  illustrated. 

I'l  iee,  $3. 

In  this  new  edition,  the  first  revision 
of  the  association’s  handbook  in  two 
years,  a  definite  and  intelligent  effort 
lias  been  made  to  eliminate  all  obsolete 
material  and  include  (luantities  of  new 
data  for  which  those  at  work  in  tins 
fast-growing  industry  have  felt  a  genu¬ 
ine  need. 

.•\t  the  outset  Henry  F.  Tapp,  the 
editor,  has  carefully  defined  and  ex¬ 
plained  the  words,  phrases  and  terms  in 
licating  and  ventilating  practice,  in  oil 
technology  and  in  oil  hurning.  so  that 
e\en  those  most  unfamiliar  with  these 
subjects  will  he  able  to  read  the  hook 
^vith  understanding.  This  patient  clar- 
if\  of  exposition  is  an  outstanding  fea- 
tme  of  the  whole  hook.  Whether  it  is 
discussing  radio  "interference”  and  oil 
burner  operation  or  describing  and  ana¬ 
lyzing  the  different  types  of  oil  burners 
and  controls,  there  are  always  near  at 


hand  a  sufficient  number  of  pictures  and 
tables  and  charts  to  make  the  explana¬ 
tion  (juickly  intelligible. 

Not  content  with  relating  a  history  ot 
the  u.se  of  oil  as  fuel,  the  editor  has  as¬ 
sembled  in  (piickly  available  form  all  of 
the  facts  about  petroleum  that  may  he 
of  practical  use — production  figures, 
mefhods  of  recovery,  distilling  and  re¬ 
fining,  pumps  and  storage,  and  char¬ 
acteristics  and  properties  of  fuel  oil. 

I'here  is  a  detailed  discussion  of  fuel  oil 
combustion  and  the  principles  upon 
which  modern  oil  heating  equipment  is 
built.  .\  lengthy  and  particularly  well- 
illustrated  chapter  is  deuoted  to  descrip¬ 
tion  and  analysis  of  the  different  types 
«)f  oil  burners  and  controls. 

Die  Physikalisclien  Grund- 
lagen  der  Elektrischen 
E  estigkeitslehre 

By  N.  iSempnoff  anil  .Y.  Walther,  I-tt-nin- 
grail,  Hus.sia.  Bpriin:  .Iiilius  .'SpriiiKer.  108 
pages,  110  illustrations. 

d'he  hook  deals  with  a  mathematical 
investigation  of  the  dielectric  projterties 
and  cliaracters  of  air.  vacuum  and 
solid  materials,  based  chiefly  on  orig¬ 
inal  research  work  made  by  Soviet 
Russian  professors  in  the  federal 
laboratories  at  Leningrad.  The  first 
part  gives  detailed  descriptions  of 
exjterimenlal  methods  to  measure  elec¬ 
tric  fields  anil  complex  electrostatic 
problems.  Of  great  value  are  the  field 
computations  on  porcelain  insulators, 
polyphase  cables  and  cable  joints.  The 
second  part  is  a  thesis  on  the  v.icmim 
as  an  insulator,  while  the  final  third 
section  investigates  solid  dielectric  ma¬ 
terials.  'file  heat,  ionization  and  me¬ 
chanical  theories  of  electric  puncture 
are  explained,  and  their  validities  are 
checked  on  a  great  many  laboratory 
tests.  The  autliors  came  to  the  con¬ 
clusion  that  a  puncture  at  high  tem¬ 
perature  is  primarily  a  heat  jirocess, 
while  at  low  temperature  the  ionization 
theory  fits  best  actual  conditions.  Hut 
these  theories  seem  to  apply  only  to 
materials  of  crystalline  structure.  For 
other  substances  a  number  of  secondary 
jihenomena  occur  with  the  breakdown, 
such  as  chemical  and  thermal  disturb¬ 
ances. 

The  American  IT  ay  to 
Prosperity 

By  Gifforil  K.  Rinionils  and  .John  G. 
Thompson,  ('hirago:  A.  W.  Shaw  Company. 
243  pages,  illustrated.  Brice,  $3. 

A  feature  of  merit  of  the  ".\merican 
Way  to  Prosperity”  is  its  presentation 
of  specific  facts  and  figures  dealing  with 
the  various  branches  of  business  rather 
than  the  use  of  vague  generalities.  It 
goes  \ery  thoroughly  into  the  reasons 
w'hy  American  labor  with  fewer  hours 
of  work  receives  considerably  higher 
wages  than  those  received  anywhere 


else  in  the  world,  and  at  the  same  time 
with  a  steady  increase  in  prixluction. 
'fhe  authors  delve  into  the  secret  of 
prosperity  in  this  country  in  a  manner 
which  gives  an  illuminating  picture  of 
the  leading  factors  of  business  success. 
They  do  not  omit,  incidentally,  to  point 
out  that  the  added  hours  of  leisure 
which  all  this  makes  possible  involve 
spiritual  as  well  as  material  values. 


Der  Pliasenverschobene  Strom 

By  Richard  P.  Falk.  Berlin:  Julius 
Springer.  92  pages,  ,">2  diagrams. 

To  a  much  greater  extent  than  in 
-America,  apparently,  metering  practice 
in  Furope  employs  a  variety  of  com¬ 
binations  of  in-j)hasc  and  out-of-phase 
current  relations  on  which  special  rate 
structures  are  built.  That  practice  has 
given  rise  to  an  array  of  types  of 
meters  scarcely  known  in  this  country. 
From  the  standpoint  of  ])rescnt  .Amer¬ 
ican  usage  a  discussion  of  some  of 
them  is  therefore  of  relatively  slight 
interest,  but  as  a  survey  of  what  lias 
been  accomplished  and  an  analysis  of 
])ossihle  methods,  their  objects  and 
limitations,  it  should  be  of  considerable 
value,  especially  to  meter  specialists. 
'Fhe  title  of  the  monograph  under 
review  suggests  some  .sort  of  theoret¬ 
ical  discussion  of  out-of-phase  currents. 
'Fhe  fact  is  that  it  is  directed  to  a 
study  of  their  measurement  and  of  the 
reasons  for  taking  them  into  account. 
In  the  light  of  .\merican  striving  to¬ 
ward  simplicity,  even  at  the  cost  of 
rigorous  justness,  the  final  suggestions 
for  suitably  metering  installations  of 
various  sizes  deserve  mention. 


Book  Notes 

DoNNEF.S  NO-MERiyi’ES  D’Ki.ectricite 
Maonetisme  et  Fi.ECTR(x:ni.MiE.  Tables 
.Annuel  les  dc  Constantes  et  Donnees 
numeri(|ues —  V'^ol.  VI.  Paris:  (Liuthier- 
V'illars  &  Cie.  New  York:  McGraw-Hill 
Ho<ik  Company. 

The  present  assemblage  comprises  ex¬ 
tracts  from  Vol.  VI  of  the  annually  pub¬ 
lished  tables  of  constants  and  numerical 
data  issued  by  the  International  Lhiion  of 
Pure  and  Applied  Chemistry.  It  should  he* 
of  value  particularly  to  physicists  and  to 
workers  in  electrical  research  laboratories. 

Fixnrxr,  and  Stopping  Waste  in  Mod¬ 
ern  Hoile:r  Rooms.  By  the  Cochrane  Cor¬ 
poration,  Philadelphia.  'Fhird  edition,  re¬ 
vised  and  enlarged.  Price.  $3. 

This  well-known  reference  manual  has 
been  revised  and  enlarged.  It  tells  the 
owner,  manager  or  operator  of  power  sta¬ 
tions  about  the  equipment,  controls  and 
methoils  in  use  to  secure  and  maintain 
boiler  economy.  It  has  good  sections  on 
fuels,  combustion  and  boiler  room  equip¬ 
ment  and  is  popular  with  many  power 
jilant  men. 


Books  Received 

Electric  Drive  Practice.  By  Gordon 
Fox.  New  York:  McGraw-Hill  Book 
Company.  421  pages,  illustrated.  Price.  $3.50. 

Vibration  Problems  in  Enqincering.  By 
Timoshenko.  New  York:  D.  Van  Nostrand. 
348  pages,  illustrated.  Price,  $4.50. 
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Sees  Five  to  Thirteen  Million  Saved 

President  Sloan  of  New  York  Companies  Promises  Commission  a 
Reduction  of  Rates  in  That  Amount  if  Practice  of 
Submetering  Shall  Be  Abandoned 


PUBLIC  interest  as  well  as  utility 
interest  in  the  investigation  into 
subinetering  now  being  carried  on  by 
the  New  York  Public  Service  Com¬ 
mission  as  the  outcome  of  an  attempt  by 
President  M.  S.  Sloan  of  the  united 
light  and  power  companies  of  the  me¬ 
tropolis  to  have  the  practice  outlawed 
was  augmented  on  Monday  of  this  w  eek 
when  Mr.  Sloan  took  the  stand  and 
promised  an  immediate  reduction  in 
electric  power  rates  throughout  the  city 
of  from  $5,()()().00()  to  $13, 000, 000  a 
year,  on  the  condition  that  the  electric 
submeter  service  be  eliminated.  On  the 
contrary,  if  tlie  submeter  system  per¬ 
sist..,  Mr.  Sloan  declared,  the  electric 
companies  will  be  forced  to  apply  to  the 
Public  Service  Commission  for  permis¬ 
sion  to  increase  rates. 

'J'he  New  York  Edison,  the  United 
Electric  Light  &  Power,  the  Brooklyn 
Edison  and  the  New  York  &  Queens 
companies,  Mr.  Sloan  said,  sell  through 
10,l.‘i4  master  meters  appro.ximately 
567.000,000  kw'.-hr.  at  an  average  rate 
of  3.6  cents.  “If  the  submeter  compa¬ 
nies  charge  their  customers,  as  has  been 
indicated  by  testimony  in  this  case,"  he 
said,  “appro.ximately  2.6  cents  a  kilo¬ 
watt-hour  more  than  they  pay  us  for 
this  energy,  the  submetering  companies 
charge  their  customers  for  electricity 
supplied  by  us  $14,060,000  mcire  than 
they  pay  us  for  this  energy.  In  other 
words,  if  there  were  no  middlemen  in 
the  situation,  the  users  of  electricity 
would  get  better  service  for  $14,000,000 
a  year  less  than  they  now  pay.  Our 
retail  and  wholesale  rates  to  our  other 
customers  are  kept  unduly  high  because 
these  submetering  concerns  get  this 
$14,000,000.” 

“Submetering  companies,”  Mr.  Sloan 
continued,  “are  unregulated  middlemen 
purchasing  an  essential  service,  elec¬ 
tricity,  from  state-regulated  electric 
utilities  and  selling  it  to  their  customers 
at  arbitrary  prices  and  a  substantial  in¬ 
crease  in  price  over  what  they  pay  our 
companies  for  the  energy  resold.  .  .  . 
The  principle  is  economically  unsound 
and  is  unfair  to  our  company,  to  our 
customers  and  to  the  customers  of  the 
submetering  companies.  No  one  can 
possibly  receive  any  benefit  from  this 
system  except  the  submetering  compa¬ 
nies.  Customers  (d  submetering  compa¬ 
nies  having  difficulties  with  their  service 
are  very  likely  to  charge  their  troubles 
o  our  company,  when  it  will  not  be  our 
.service  which  is  at  fault,  the  trouble 
usually  arising  in  the  house  distribution 
system.  Our  companies  maintain  a 


24-hour-a-day  service  department,  at  a 
great  expense,  to  answer  instantly 
trouble  calls  received  from  customers, 
and  we  often  respond  to  calls  and  rem¬ 
edy  service  troubles  of  customers  of  the 
meter-serviqe  companies.  As  we  visual¬ 
ize  the  operations  of  the  submetering 
companies,  if  the  practice  is  permitted 
to  e.xtend  and  grow,  our  companies  w  ill 
find  themselves  over  a  period  of  time 
exclusively  in  the  wholesale  business 
with  the  mo.st  profitable  part  of  our  re¬ 
tail  business  lost  to  the  submetering 
companies,” 

Cross-e.xamined  by  oj)posing  counsel, 
.Mr.  Sloan,  who  admitted  that  in  the  past 
the  New  York  Edison  Company  had 
fostered  submetering,  said :  “W’e  have 
no  desire  to  confi.scate  any  property. 
We  will  make  restitution  to  the  ow'iiers 
and  will  buy  their  e(iuipment  and  will 
even  make  any  other  amends  ordered 
by  the  commission.” 

At  a  hearing  held  on  d'hursday  of 
last  week  submetering  companies  re¬ 
fused  to  produce  their  books  if  counsel 
for  the  public  utility  companies  were 
to  have  an  opportunity  to  examine  them. 
Further  prophecies  of  independent  gen¬ 
erating  plants  being  installed  by  owners 
of  buildings  w'ere  made.  The  next 
hearing  w'as  to  be  on  Friday,  January  11. 

Another  Conte.st  Threatened 

A  closely  related  fight  may  be  waged 
wfith  the  company  by  owners  of  neigh¬ 
boring  buildings  wdiich  have  in  the  past 
been  served  jointly  but  w'hich  by  a 
newly  filed  amendment  to  the  New  York 
Edison  rate  schedule  will  in  the  future 
forfeit  “conjunctive”  service  if  they  are 
separated  by  a  street  or  highw'ay.  The 
Building  Managers  and  Owners’  Asso¬ 
ciation  of  New'  York  protests  against 
this  rule  and  says :  “If  the  new  rule 
becomes  a  law’,  many  of  our  members 
who  have  private  pow'er  plants  and  who 
shut  them  down  in  the  past  to  obtain 
conjunctive  service  will  reopen  them 
and  undoubtedlv  new'  pow'er  plants  w’ill 
be  built.”  _ _ 

New  Jersey  Courts  Sustain 
Ouster  of  Master  Meter 

The  Court  of  Errors  and  Appeals  at 
Trenton.  N.  J..  on  January  3  vacated 
a  stay,  allowed  November  30,  under 
which  the  Public  Service  Electric  & 
Gas  Company  was  enjoined  from  re¬ 
moving  a  master  meter  from  the  fipart- 
ment  hou.se  in  East  Orange  known  as 
Sixty-Seven  South  Munn,  Inc. 

The  action  marks  another  step  in  the 


fight  by  which  the  apartment  hcjuse 
owners  have  sought  to  compel  the  Pub¬ 
lic  Service  company  to  furnish  energy 
at  wholesale  rates  so  that  it  could  be 
resold  at  retail  through  the  Meter  Serv¬ 
ice  Company  to  tenants  in  the  apart¬ 
ments.  Vice-Chancellor  Church  had 
granted  a  stay  pending  a  decision  on 
the  question  by  the  Board  of  Public 
Utility  Commissioners.  The  board  re¬ 
cently  decided  in  favor  of  the  company. 
.\pplication  then  was  made  to  Chief 
Justice  Gummere  for  a  writ  of  certio¬ 
rari  to  review'  the  board’s  order  and 
this  was  refused. 

The  case  is  pending  before  the  Court 
of  Errors  on  an  appeal  from  the  refusal 
of  Vice-Chancellor  Church  to  grant  a 
permanent  injunction  against  removing 
the  meter. 

New  York  Edison  Begins 
to  .Merchandise 

In  accordance  with  the  radical  change 
of  policy  reported  in  the  Electrical 
World  for  December  29  (page  1312), 
the  selling  of  appliances  to  the  public 
was  begun  by  the  New  York  Edison 
Company  on  January  2.  Full  details 
of  merchandising  methods  remain,  how¬ 
ever,  to  be  worked  out.  Speaking  be¬ 
fore  the  New  ^’ork  Electrical  League 
at  luncheon  on  January  9,  President 
M.  S.  Sloan  made  these  remarks; 

We  intend  in  future  to  sell  electrical 
appliances  at  the  show’rooins  of  the  New 
York  Edison  Company  just  as  they  are 
being  sold  by  other  companies  in  the  sys¬ 
tem.  .  .  .  The  thought  behind  the  old 

situation  was  that  the  utility  was  interested 
only  in  the  use  of  energy  by  its  customers 
and  that  by  refraining  from  selling  appli¬ 
ances  itself  it  left  equal  opportunity  and 
an  open  field  to  all  venders.  As  a  matter 
of  fact,  it  didn't  work  out  that  way,  and 
you  know  it  didn’t  as  well  as  I  do.  All 
dealers  and  all  contractors  did  not  get 
equal  advantages  from  this  practice,  and  1 
doubt  whether  the  company’s  refraining 
from  actual  sales  of  appliances  was  of  real 
benefit  to  anybody.  .  .  . 

We  shall  not  cut  prices  or  do  anything 
else,  directly  or  indirectly,  to  place  any 
contractor  or  dealer  under  unfair  competi¬ 
tion.  We  shall  endeavor  to  stimulate  thi> 
branch  of  our  business  by  advertising  as 
w'e  do  other  branches  of  our  business.  I 
believe  this  advertising  will  be  of  such 
character  as  w’ill  result  in  sales  of  electrical 
merchandising  not  by  us  alone  but  also  by 
others  w'ho  carry  such  goods.  If  it  does, 
W'e  shall  be  glad  to  feel  that  our  new 
course  is  of  benefit  and  profit  to  others  in 
the  industry  as  well  as  to  ourselves.  Our 
interest  as  a  public  utility  supplying  elec¬ 
trical  service  is  and  always  will  remain 
primarily  in  the  increased  use  of  energy. 
Our  efforts  in  merchandising  of  apparatus 
will  be  directed  and  shaped  to  that  end. 
The  more  energy-using  devices  sold — who¬ 
ever  makes  the  sales — the  more  electricity 
will  be  used  and  the  more  value  the  public 
will  get  out  of  electric  service. 
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At  the  Electrical  League  luncheon  elected  for  192^L  L.  A.  Coleman,  Ed- 
President  Earl  Whitehorne,  Vice-Presi-  ward  De  Forest,  G.  T.  Dunklin,  E.  P. 
<lents  T.  H.  Joseph,  W.  A.  Kennedy  Prezzano  and  Grant  Armor  were  elected 
and  C.  L.  Law,  Treasurer  L.  L.  Strauss  as  directors  for  three  years,  Mr. 
and  Secretary  D.  T.  Brown  were  re-  Armor’s  being  the  only  new  name. 

Organization  of  United  Corporation 
Announced 

J.  P.  Morgan,  Drexel  and  Bonbright  Companies  Join  to  Acquire 
Certain  Minority  Interests  in  U.  G.  I.,  Public  Service 
of  New  Jersey  and  Mohawk-Hudson 


The  United  Corporation  has  been 
organized  under  Delaware  laws  by 
j.  P.  Morgan  &  C«jmpany.  Drexel  & 
Company  and  Bonbright  &  Company, 
Incorporated,  and  has  made  arrange¬ 
ments  to  acquire  certain  minority  inter¬ 
ests  in  the  United  (ias  Improvement 
Company,  the  Public  Service  Corpora¬ 
tion  of  New  Jersey  and  the  Mohawk- 
Hudson  Power  Corporation  held  by  the 
organizers  and  the  American  Super- 
|)ower  Corporation.  The  capitalization 
of  the  corporation  is  as  follows : 

To  Be 
Presently 
Authorized.  Issued, 
Shares  Shares 

First  preferred 
stock  1,000,000 

(no  par  value)  None 
I ‘reference  stock  2,000.(K)0  044,187 

Common  stock  *10,000.000  3,810.853 

’Four  million  shares  will  be  reserved 
against  exercise  of  ojition  warrants. 

I'here  will  also  he  presently  issued  op¬ 
tion  warrants  entitling  Holders  to  pur¬ 
chase  at  any  time  wit'^out  limit  not  in 
excess  of  4,()0().()0U  shares  of  common 
stock  at  $27.50  per  share. 

The  preference  stock  presently  to  be 
issued  will  he  known  as  three-dollar 
cumulative  preference  stock,  will  be  en¬ 
titled  to  cumulative  dividends  at  the  rate 
of  $.?  per  annum,  payable  quarterly ;  will 
he  redeemable  at  the  corporation’s  op¬ 
tion  at  $55  per  share,  and  will  he  en¬ 
titled  on  liquidation  to  $50  per  share 
and  accrued  dividends.  Both  common 
and  preference  shares,  and.  if  and  when 
issued,  the  first  preferred  stock,  will 
have  full  voting  powers. 

There  have  been  purchased  by  the 
organizers,  for  $20,000,000  cash,  800,000 
shares  of  the  common  stock  and  option 
warrants  for  2.000.000  shares  of  com¬ 
mon  .stock.  The  balance  to  be  presently 
issued  of  the  common  stock  and  option 
warrants  and  the  944.187  shares  of 
three-dollar  cumulative  preference  stock 
are  to  be  issued  in  exchange  for  securi¬ 
ties.  The  prices  at  which  securities  have 
been  acquired  by  the  corporation  from 
the  organizers  are  in  excess  of  the  cost 
to  them,  but  below  the  present  quoted 
market. 

The  corporation’s  present  assets  will 
consist  of  the  securities  described, 
which,  on  the  basis  of  present  market 
quotations,  have  an  aggregate  value  in 
excess  of  $130,000,000.  and  cash  in  ex¬ 
cess  of  $20,000,000.  The  balance  of  the 
authorized  capital  may,  in  the  discretion 
of  the  directors  of  the  corporation,  be 
issued  for  cash  or  property  without  of¬ 


fering  to  the  stockholders.  The  direc¬ 
tors  of  the  corporation  will  be  Thomas 
S.  Gates,  Alfred  L.  Loomis,  Landon  K. 
Thorne  and  George  Whitney. 

American  Superpower 
Corporation  Announcement 

The  American  Superpower  Corpora¬ 
tion  announced  that  at  a  meeting  of  its 
board  of  directors  held  yesterday  the 
board  unanimously  voted  to  accept  the 
offer  of  the  United  Corporation  to  ex¬ 
change  its  holdings  of  Public  Service 
Corporation  of  New  Jersey  and  the 
United  Gas  Improvement  Company  for 
securities  of  the  United  Corporation. 


Belgian  Decoration  Bestowed 
on  E.  D.  Adams 

At  a  dinner  held  at  the  University* 
Club.  New  York,  on  January  7,  and 
attended  by  fifty  of  the  leading  engi¬ 
neers  of  the  country  the  committee  on 
the  war  memorial  to  American  engi¬ 
neers  erected  in  the  tower  of  the  library 
of  the  University  of  Louvain,  Belgium, 
made  its  report.  The  carillon  and  clock, 
which  were  dedicated  on  July  4.  1928, 
cost,  including  the  endowments,  in  ex¬ 
cess  of  $8(),0()0.  and  three  tliousand 
engineers  contributed  to  the  fund. 

At  the  dinner  Prince  Albert  de  Ligne. 
Belgian  Ambassador  to  the  United 
States,  presented  to  Edward  Dean 
Adams,  chairman  of  the  war  memorial 
committee,  the  insignia  of  Commander 
of  the  Beligian  Order  of  the  Crown. 
In  making  the  presentation  Prince  de 
Ligne  expressed  the  gratitude  of  King 
Albert  and  the  people  of  Belgium  both 
for  the  good*will  of  the  donors  and  the 
choice  of  Louvain  as  the  site  of  the 
memorial. 

Roy  Wright,  president  of  the  United 
Engineering  Society,  presided,  and  the 
set  speech  of  the  evening  was  made  by 
William  H.  Onken,  Jr.,  of  the  Elfx- 
TRiCAL  World,  who  was  one  of  the  dele¬ 
gates  of  the  .American  Institute  of  Elec¬ 
trical  Engineers  at  the  dedication.  Mr. 
Onken's  topic  was  “The  Louvain  Me¬ 
morial  and  What  It  Suggests,”  and  he 
praised  the  memorial  and  the  spirit  be¬ 
hind  it  as  “one  of  the  rare  instances 
where  engineers  have  departed  from  the 
cold  intellectualism  of  pure  and  applied 
science  to  give  expression  to  the  loftier 
and  nobler  ideals  of  human  activity  and 
human  sympathy.” 


League  Men  Hold  Midwinter 
Meeting  in  Cleveland 

Eighty-seven  representatives  of  37 
local  electrical  leagues  held  in  Cleveland 
this  week  the  second  midwinter  con¬ 
ference  of  electrical  league  olficers  and 
managers.  Meetings  were  held  on  Mon¬ 
day.  Tuesday  and  W'ednesday  at  the 
head(iuarters  of  the  Cleveland  Electrical 
League,  R.  Bourke  Corcoran,  chairman 
of  the  League  Council,  presiding.  This 
is  a  working  meeting  held  midway  be¬ 
tween  the  annual  conferences  at  Camp 
Co-operation,  for  the  purpose  of  dis¬ 
cussing  league  problems  and  crystalliz¬ 
ing  policies  for  the  guidance  of  local 
executives  in  the  practical  details  of 
league  work.  The  three  outstanding 
themes  under  discussion  were  the  prob¬ 
lem  of  securing  adequate  wiring  in  new 
and  old  homes,  the  responsibility  of  the 
leagues  to  help  make  the  contractor- 
flealer  a  better  business  man,  and  the 
opportunity  offered  by  the  industrial 
lighting  field  to  the  application  of  the 
Franklin  specifications. 

Tuesday  afternoon  was  devoted  to  a 
visit  to  the  National  Lamp  Works  at 
Nela  Park  for  a  practical  demonstration 
of  the  Franklin  specifications  in  plan¬ 
ning  for  industrial  and  commercial  il¬ 
lumination.  This  theme  was  the  out¬ 
standing  interest  of  the  meeting.  H. 
L.  Grant  of  the  Graybar  Electric  Com¬ 
pany  addressed  the  conference  on  the 
responsibility  of  the  leagues  in  trade 
relations,  analyzing  the  work  that  is 
done  in  Cleveland  to  discourage  de¬ 
structive  price  competition  among  small 
contractors  and  the  loose  extension  of 
credit  by  wholesalers. 

Experiences  in  thg^  recent  Christmas 
outdoor  decoration  of  lighting  com¬ 
panies  showed  that  intense  public  in¬ 
terest  was  aroused  in  many  cities  by 
the  national  prize  offer  and  that  outdoor 
lighting  has  taken  its  place  as  a  winter 
league  activity. 

The  committee  of  manufacturers  that 
has  been  endeavoring  to  set  up  a 
co-operative  basis  of  clearing  subscrip¬ 
tions  to  leagues  through  a  national  pool, 
in  accordance  with  the  proficiency  of 
the  leagues,  has  recommended  that 
manufacturers  continue  the  previous 
method  of  subscribing  for  the  first  half 
of  the  year. 

Electric  Bond  &  Share  Case 
Postponed  by  Court 

A  motion  made  at  New  York  on 
January  8  by  counsel  for  the  Federal 
Trade  Commission  for  an  order  requir¬ 
ing  officers  and  accountants  of  the  Elec¬ 
tric  Bond  &  Share  Company  to  produce 
records  and  papers  which  the  commis¬ 
sion  wants  in  its  utility  investigation 
but  which  the  company  asserts  are  not 
pertinent  to  it  was  postponed  by  Judge 
Thatcher  because  he  was  of  counsel  for 
the  company  before  he  was  appointed 
to  the  bench.  He  put  the  motion  over 
until  February,  when  another  judge  will 
be  sitting  in  the  motion  part  of  the 
court. 
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Power  on  the  Columbia 

Sites  on  Northwest  River  Are  Attract¬ 
ing  Rene^oed  Attention,  and  Power 
Commission  Has 

144,000-H  f*.  Dex’clof'ment — A  Ne^v 
Girand  Project 

That  the  time  is  approaching  when 
it  will  he  feasible  to  bring  in  some 
of  the  lower-cost  water  powers  of  the 
Columbia  River  is  indicated  by  the  at¬ 
tention  sites  on  tluit  river  now  are  at¬ 
tracting.  The  Washington  Electric 
Company  of  .Seattle,  understood  to  be 
backed  by  Stone  &  Webster,  has  just 
applied  to  the  Federal  Power  Commis¬ 
sion  for  a  preliminary  permit  covering 
the  important  site  12  miles  below  Wen¬ 
atchee.  W'ash.,  in  the  west  channel  of 
the  Columbia  near  the  lower  end  of 
Rock  Island.  The  ultimate  installation 
planned  is  144.000  kw.  In  addition  to 
the  W’ashington  Electric  Company 
project.  Hugh  L.  Cooper,  as  already 
reported,  is  planning  a  large  develop¬ 
ment  at  “Z”  Canyon  and  another  com¬ 
pany  is  planning  to  harness  Kettle 
Falls.  Xo  one  of  these  projects  will 
interfere  with  the  eventual  irrigation  of 
the  Columbia  basin.  Development  of 
the  Columbia  was  suspended  for  some 
time  pending  a  study  of  the  irrigation 
project.  The  Department  of  the  In¬ 
terior  finally  came  to  the  conclusion  that 
several  decades  must  pass  before  irriga¬ 
tion  was  likely  to  be  undertaken. 

James  Girand  of  Phoenix,  Ariz.,  who 
a  few  years  ago  all  but  secured  a  license 
for  a  development  at  Diamond  Creek  on 
the  Colorado  River,  has  applied  to  the 
Federal  Power  Commission  for  a  license 
covering  a  6.000-hp.  development  on 
Salt  River  in  Gila  County.  .Salt  River 
is  a  tributary  of  the  Gila.  The  Gila  and 
its  tributaries  were  released  by  the 
Boulder  Dam  act  from  the  ban  against 
the  granting  of  any  water-power  rights 
in  the  Colorado  basin.  The  site  of  the 
Salt  River  project  is  that  used  for 
power  development  during  the  construc¬ 
tion  of  the  Roosevelt  Dam.  The  power 
is  to  l)e  used  for  mining  purposes  at  the 
copper  properties  in  southern  Arizona. 
The  fact  that  these  companies  are  ready 
to  develop  their  own  power  is  thought 
to  be  a  precaution  based  on  possible 
delay  in  Boulder  Dam. 


Penn-Ohio  1929  Improvements 
to  Cost  $5,000,000 

More  than  $5,000,000  of  new  capital 
will  be  expended  by  the  Penn-Ohio 
System  in  1929  in  adding  to  its  facil¬ 
ities.  At  its  Toronto  (Ohio)  power 
station,  in  which  a  fourth  37.500-kva. 
turbo-generator  was  placed  late  last 
year,  boilers  and  auxiliary  equipment 
will  be  installed :  the  building  of  a 
major  tran.smission  line  will  complete 
the  power  loop  for  the  Youngstown  and 
Sharon  districts,  and  the  erection  of 
substations  and  the  increase  of  capacity 
of  existing  substations,  with  extension 
of  service  lines,  both  in  city  and  rural 
sections,  will  bring  to  every  district 
serv’ed  by  the  system  in  Ohio  and  Penn¬ 
sylvania  a  share  in  the  improvements. 


An  utulertaking  of  importance  will  be 
the  building  of  a  transmission  line  from 
the  Salt  Springs  substation,  west  of 
Youngstown,  to  Masury,  Ohio,  where 
a  substation  of  37,500  kva.  rating  will 
be  erected.  Work  of  erecting  the  steel 
towers  for  this  line  on  a  right-of-way 
obtained  last  year  will  begin  .soon.  The 
capacity  of  the  present  circuits  to 
Masury  from  Eowellville  will  be  in- 
crea.sed.  With  this  work  completed  the 
line  capacity  to  the  Sharon  industrial 
di.strict  will  be  approximately  tripled, 
while  a  power  loop  will  be  completed 
serving  both  the  Sharon  and  Youngs¬ 
town  districts  from  either  direction. 

Other  improvements  will  be  the  com¬ 
pletion  of  the  North  Avenue  substation 
at  Youngstown,  iticrease  of  capacity  of 
distribution  stations  there  and  improve¬ 
ments  in  the  di.stribution  facilities  in 
various  parts  of  the  city.  More  than 
$200,000  will  be  expended  in  the  Girard 
di.strict,  additional  distribution  facilities 
will  be  provided  throughout  the  Colum¬ 
biana  di.strict,  upward  of  half  a  million 
dollars  will  be  spent  in  the  New  Castle 
di.strict.  all  in  Ohio,  and  about  $600,- 
000  will  be  e.xpended  in  the  Harmony 
district  south  of  Ellwood  City,  Pa. 


Commission  Cuts  Rates  of 
Alabama  Power 

Forces  20  per  Cent  Reduction  in  Com¬ 
pany’s  Price  for  5  Kzv.-Hr. — Com¬ 
pany  Urges  Increase  in  Consumption 
to  Obviate  Necessity  of  Appeal 

An  ORDER  requiring  the  Alabama 
■  Power  Company  to  put  into  im¬ 
mediate  effect  a  new  classification  of 
domestic  service  rates  which  will  reduce 
the  company’s  annual  revenue  by  ap¬ 
proximately  $300,000  was  issued  on 
Jan.  1  by  the  Alabama  Public  Service 
Commission.  The  company  recently  ap¬ 
plied  to  the  commission  for  approval  of 
a  new  standard  schedule  of  domestic 
and  commercial  rates,  but  protests  from 
consumers  who  declared  that  these  rates 
would  increase  many  bills  prompted  the 
commission  to  revise  the  .schedule. 

The  schedule  ordered  by  the  commis¬ 
sion.  to  go  into  effect  in  February,  dif¬ 
fers  from  that  filed  by  the  power  com¬ 
pany  in  that  the  charge  for  5  kw.-hr. 
was  reduced  from  $1  to  80  cents.  Under 
the  new  standard  rates  a  customer  oc¬ 
cupying  a  three-room  hoi^se  and  using 
only  20  kw.-hr.  per  month  will  pay  $1.55 
as  against  $1.80  under  the  existing 
rates.  The  order  further  specifies  that 
all  who  were  customers  at  the  time  the 
order  was  issued  shall  have  a  period  of 
45  days  from  the  date  of  their  first  bills 
to  elect  to  return  to  the  schedule  pre¬ 
viously  applicable.  According  to  the 
commission’s  deductions  about  92  per 
cent  of  the  domestic  consumers  will 
have  their  bills  reduced  while  8  per  cent 
will  have  theirs  increased. 

Upon  the  issuance  of  the  order  by 
the  commission.  Eugene  Yates,  vice- 
president  and  general  manager  of  the 
Alabama  Power  Company,  made  the 
following  statement: 

We  have  studied  the  order  of  the  Public 


Service  Commission  fixing  reduced  electric 
rates  for  residential  service  in  Alabama. 
The  effect  of  these  rates  on  the  net  rev¬ 
enues  from  this  class  of  business  is  a  very 
radical  rate  adjustment.  The  new  rates 
will  cut  the  revenues  of  this  company  about 
three  times  the  amount  originally  proposed. 

We  are  very  hopeful  that  the  result  of 
putting  this  new  rate  into  effect  will  be  a 
larger  use  »»f  labor-saving  devices  in  the 
home,  and  we  shall  do  everything  in  our 
power  to  acquaint  the  public  with  the  value 
of  electric  service  and  the  advantages 
offered  to  them  by  the  extremely  low  rates 
prescrilx'd  by  the  commission. 

It  is  certaiidy  our  hope  that  the  com¬ 
pany  will  not  be  forced  t(»  appeal  from  this 
order  of  the  commission  and  that  the 
future  months  will  .show  that  our  cus¬ 
tomers  arc  appreciative  of  these  low  rates 
and  have  taken  advantage  of  the  oppor¬ 
tunity  they  offer  them  for  more  complete 
electrification  of  their  homes,  to  their  own 
betterment  and  convenience.  The  extent  of 
its  recognition  by  our  customers  will 
largely  control  whether  or  not  this  is  to  be 
a  permanent  rate  situation. 


New  Rate  Schedule  of  Duke 
Power  Company 

New  schedules  of  power  rates  re¬ 
cently  adopted  by  the  Duke  Power  Com¬ 
pany  are,  like  that  company’s  previous 
rates,  notable  for  their  simplicity  and 
absence  of  (jualifying  clauses.  There 
are  eleven  .schedules,  divided  according 
to  the  diver.se  industries  served,  accord¬ 
ing  to  whether  primary  or  .secondary 
power  is  supplied,  and  according  to 
whether  100  kw.  and  more  is  used  or 
whether  less  than  100  kw.  is  used. 
.Schedule  No.  1  is  representative.  It  is 
for  primary  day  or  night  (or  d,ay  and 
night )  power  for  textile  and  grain  mills 
using  100  kw.  and  over.  The  initial 
charge  is  1.40  cents  per  kilowatt-hour 
for  the  first  25.000  kw.-hr.  a  month; 
the  next  25,000  kw.-hr.  is  supplied  at 
1..38  cents:  next  50,000,  1.33  cents;  next 
.50,000,  1..30  cents;  next  .50,000.  1.22 
cents:  next  100,000,  1.13  cents;  next 
.500.0(K).  0.9  cent;  next  700,000.  0.87* 
cent;  all  over  1,. 500, 000,  0.85  cent. 


Hartford  May  Develop  Power 
from  Projected  Reservoir 

A  project  is  afoot  in  Connecticut  by 
which  the  Hartford  Water  Board  is 
.seeking  the  right  of  eminent  domain 
in  order  to  develop  a  domestic  water 
supply  on  the  East  Branch  of  the 
Farmington  River,  combining  the  ex¬ 
tension  of  the  city’s  water  facilities  with 
a  possible  hydro-electric  plant  of  ap¬ 
proximately  5.000  kw.  maximum  rating. 
The  matter  mu.st  be  favorably  acted 
upon  by  the  Board  of  Aldermen  prior 
to  obtaining  legislation  authorizing  the 
construction  and  necessary  land  takings. 
Notwithstanding  newspaper  reports, 
the  project  is  as  yet  in  its  earliest 
stages,  and  while  the  Hartford  Electric 
Light  Company  has  signified  its  willing¬ 
ness  to  co-operate  if  the  city  is  allowed 
to  build  the  reservoir  and  sell  power 
from  the  head  thereby  created,  it  is  un¬ 
likely  that  the  development  will  mate¬ 
rialize  for  several  years. 
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In  the  Legislative  Mill 

rower  Development  and  Utility  Con¬ 
trol  Occupy  Lawmakers’  Attention  in 
l^arinus  States  —  Similar  Questions 
Reported  from  Provincial  Capitals  in 
Canada 

NO  FURTHER  development  of  im¬ 
portance  concerning  legislative  ac- 
tioTi  on  potential  water  power  in  the  St. 
Lawrence  or  any  other  stream  had 
evolved  in  New  York  State  up  to 
Thursday  noon  of  this  week.  Two  con¬ 
current  resolutions  hearing  on  utilities 
were,  however,  introduced  in  the  As¬ 
sembly  by  Democratic  meml>ers. 

.\ssemblyman  I’ost  of  Manhattan 
asked  for  a  legislative  committee  to  in¬ 
vestigate  reports  of  a  general  merger 
of  light  and  power  companies  from 
('ana(la  to  Pennsylvania  through  the 
agency  of  a  holding  corporation  and 
.\ssemhlyman  Reidy  of  the  Bron.x  spon¬ 
sored  a  resolution  for  an  investigation 
into  charges  alleged  to  have  l>een  made 
at  hearings  of  the  Federal  Power  C'om- 
inission  to  the  effect  that  from  $28,- 
dOO.OOO  to  $38,00(),()()0  had  been  spent 
in  New  V'ork  by  power  corporations  in 
advertising  and  spreading  of  private 
ownership  propaganda  through  school 
channels. 

Abraham  (irenthal.  Republican,  of 
.\ew  York  City,  has  introduced  a  bill 
in  the  Assembly  amepding  the  Public 
.Service  Commission  law  by  bringing 
under  the  commission’s  jurisdiction 
jtersons  or  corporations  selling  or  re- 
>elling  through  private  meters  electricity 
generated  or  sold  by  any  other  person 
or  corporation. 

The  New  York  State  Conference  of 
Mayors  and  Officials  of  First-Class  Vil¬ 
lages,  among  other  things,  recommends 
to  the  Legislature  and  the  Ciovernor 
the  enactment  of  permissive  legislation 
wliich  will  give  to  the  municipalities 
"the  right  to  acciuire,  construct,  own, 
lease  and  ojierate  within  or  without 
their  corporate  limits  any  public  utility, 
product  or  service  which  is  or  is  to  be 
siqiplied  to  the  municipality  or  its  in¬ 
habitants,  or  to  enter  into  contract  for 
such  product  or  service.”  The  con¬ 
ference  also  favors  the  state  develop¬ 
ment  of  undeveloped  hydro-electric 
pi  iwer. 

Crovernor  Gardiner  in  his  inaugural 
address  to  the  .Maine  Legislature  last 
week  recommended  the  "divorcing”  of 
the  subject  of  water  power  from  politics. 
The  new  Governor  called  upon  the 
members  of  the  Legislature  to  “still 
the  voices  that  are  raised  in  attempts  to 
subvert  economic  affairs  to  political 
ends.”  .Although  there  is  no  certainty 
that  the  matter  will  be  brought  up  at 
this  session,  a  fact-finding  committee  of 
the  Maine  Development  Commission, 
with  the  aid  of  a  committee  from  the 
State  Grange,  is  at  work  on  a  survey. 
Tile  report  will  be  placed  l)efore  the 
lawmakers  some  time  in  February. 

A  franchise  ta.x  on  electric  utilities 
Is  recommended  by  a  special  commission 
reporting  to  the  New  Hamp.shire  Legis¬ 
lature.  Says  the  report:  “We  cannot 
reach  the  value  of  the  rights  granted 


in  the  franchises  by  any  of  the  methorls 
used  in  taxing  tangible  property.”  The 
tangible  properties  of  these  utilities  are 
ta.xed  in  their  resj>ective  communities. 
But  the  development  of  the  utilities  is 
rapid  and  the  franchises  are  held  to  be 
of  high  value.  This  tax  is  said  to  be 
designed  to  co{)e  with  the  situation 
created  by  the  exploitation  of  the  state’s 
water  powers. 

A  bill  to  repeal  the  Pence  law,  which 
permits  public  utilities  of  Ohio  to  col¬ 
lect  increased  rates  under  bcnid  before 
they  are  approved  by  the  utilities  com¬ 
mission,  was  placed  before  the  Legisla¬ 
ture  at  its  first  session  this  week.  The 
bill,  introduced  by  Representative 
Summers  of  01)erlin,  provides  that  no 
new  rate  can  be  put  into  effect  by  a 
utility  until  formerly  approved  by  the 
utilities  commission  or  by  ordinance  of 
a  municipality.  Repeal  of  the  Pence 
law  was  one  of  the  issues  raised  by 
Myers  V'.  Cooper  in  his  campaign  for 
Governor,  and  it  is  believed  that  the 
Legislature,  which  is  strongly  Repub¬ 
lican,  will  accede  to  the  wishes  of  the 
chief  executive. 

The  Missouri  State  Tax  Commission 
is  preparing  a  bill  designed  to  obtain 
independent  support  for  the  Missouri 
Public  Service  Commission  by  levying 
a  tax  of  one-fifth  of  1  per  cent  on  the 
gross  revenues  of  the  public  utilities 
that  come  under  the  jurisdictioti  and 
supervision  of  the  commission.  The 
measure  will  be  submitted  to  the  .Mis¬ 
souri  General  Assembly,  now  in  session 
at  Jeffer.son  City. 

Representative  Roth  of  Bellingham, 
Wash.,  will  introduce  a  bill  in  the 
Legislature  of  that  state  asking  for  an 
appropriation  for  a  valuation  survey  of 
all  the  properties  of  the  Puget  Sound 
Power  &  Light  Company  in  the  com¬ 
monwealth.  The  work  would  be  done 
under  the  supervision  of  the  State 
Department  of  Public  Works. 

Power  production  and  utility  control 
also  play  a  prominent  part  in  some 
Canadian  legislatures.  In  the  Province 
of  Saskatcliewan  wide  authority  to 
manufacture,  distribute  and  sell  elec¬ 
tricity  is  conferred  on  a  new  Saskat¬ 
chewan  Power  Commission  by  the  terms 
of  a  bill  now  before  the  Legislature. 
This  is  in  pursuance  of  the  govern¬ 
ment’s  policy.  The  bill  creates  a  body 
of  from  one  to  three  meml>ers,  and  its 
supporters  envisage  a  unified  and  prov¬ 
ince-wide  system  requiring  an  original 
capital  investment  of  $5,500,000. 

In  British  Columbia  the  Union  of 
Municipalities  is  sponsoring  a  definite 
demand  for  the  creation  of  a  public 
utilities  commission  in  that  province. 
Three  matters  have  recently  intensified 
the  agitation  for  such  a  bo(ly — first,  the 
sale  of  the  British  Columbia  Electric 
Railway  Company,  with  an  increase  in 
capitalization  ;  second,  a  dispute  between 
the  West  Kootenay  Power  Company 
and  some  of  its  chief  customers,  and, 
third,  a  clash  between  the  Victoria  city 
authorities  and  the  Briti.sh  Columbia 
Electric  Railway  Company  over  power 
rates,  with  the  city  threatening  to 
develop  its  own  power.  Another  point 
is  a  recent  enlargement  of  Vancouver. 


Purchases  and  Mergers 

Southern  Ohio  Public  Scri'ice  Company 
Absorbed  by  American  Gas  &  Elec¬ 
tric — Bids  for  ll’atcrtoxvn  (S.  D.) 
and  Rochelle  (III.)  Municipal  Plants 

PURCH.ASE  of  the  Southern  Ohio 
i’ublic  Service  Company  of  Zanes¬ 
ville.  formerly  controlled  by  Day  & 
Zimmermann,  which  furnishes  power  to 
about  300  central  Ohio  communities,  by 
the  .American  Gas  &  Electric  Company 
of  New  \'ork  was  announced  January  7. 
The  purchase  includes  all  property  and 
holdings  of  the  Ohip  company.  The 
amount  involved  in  the  deal  was  not 
made  public,  but  it  was  understoixl  to 
have  been  several  millions  of  dollars. 
I'he  service  company  will  continue  to 
operate  under  the  same  name  with  E.  T. 
\Vagenhals  of  Newark.  Ohio,  as  siqjer- 
visor. 

.An  offer  of  $500.0(X)  for  the  Water- 
town  f  S.  D. )  municipal  light  and 
])ower  plant  and  distribution  system  has 
been  made  by  the  Northwestern  Public 
Service  Company  to  the  City  Council. 
.A  tentative  20-year  franchise  ordinance 
also  was  submitted.  It  would  he  neces¬ 
sary  to  obtain  the  consent  of  the  voters 
before  the  plant  could  be  sold,  and  a 
ballot  on  the  matter  may  l)e  taken  in 
the  near  future. 

The  Illinois  Northern  Utilities,  which 
last  spring  offered  $250,000  for  the  Rochelle 
(Ill.)  municipal  electric  plant,  has  raised 
its  bid  to  $650,000,  but  the  Mayor  has  indi¬ 
cated  that  no  action  will  be  taken  until  the 
city  investigates  its  ability  to  finance  an 
enlargement  of  the  plant  and  the  require¬ 
ments  of  local  industries.  The  Federal 
Public  Service  Company,  Chicago,  is  also 
interested  in  the  acquisition  of  the  utilities. 

The  Genesee  \'alley  Power  Company, 
with  headquarters  at  Fillmf>re,  N.  Y.,  lost 
its  identity  as  an  independent  company  on 
January  1,  when  full  control  of  the  com¬ 
pany  passed  into  the  bands  of  the  Roches¬ 
ter  Gas  &  Fdectric  Corixiration.  The  com¬ 
pany  was  organized  22  years  ago  by  Wilson 
L.  Young. 

Conveyance  to  the  Georgia  Power  Com- 
jiany  of  the  electric  and  gas  properties  of 
the  Mutual  Light  it  Water  Company,  serv¬ 
ing  Brunswick,  Darien,  Ridgcville  and  St. 
Simon’s  Island,  has  just  been  announced 
by  P.  S.  Arkwright,  president  of  the 
Georgia  Power  Company. 

The  People’s  Light  &  Power  Company 
of  New  York  has  Ixmght  the  Eastern  Min¬ 
nesota  Power  Company  of  Pine  City.  The 
Eastern  Minnesota  Power  ComiMiny  was 
established  more  than  twenty  years  ago 
and  supplies  power  to  thirty  or  more  com¬ 
munities. 

The  citizens  of  Warroad,  Minn.,  have 
voted  to  sell  their  electric  light  plant  to 
the  Electric  Construction  Company  of 
Grand  Forks,  N.  I).  Warroad  will  receive 
high-line  service. 

The  American  &  Foreign  Power  Com¬ 
pany  has  made  an  offer  of  $125  a  share 
for  the  100,000  outstanding  shares  of  the 
Northern  Mexico  Power  &  Development 
Company,  Ltd.  Concessions  have  been 
granted  to  this  company  by  the  govern¬ 
ment  of  Mexico  for  the  development  and 
utilization  of  the  water  power  of  the  Rio 
Conchos  in  the  State  of  Chihuahua  and  to 
supply  electrical  energy  to  cities,  towns  and 
mining  districts  in  that  state.  The  company 
is  now  owned  by  English  and  Canadian 
interests,  with  the  head  office  in  Toronto. 
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North  Central  Association’s 
Engineering  Conference 

After  Chairman  J.  A.  Colvin  has  out¬ 
lined  the  coming  year’s  program  for  the 
Engineering  Section  of  the  North  Cen¬ 
tral  Electric  Association  and  Secretary 
John  Lapham  has  reported,  at  the  con¬ 
ference  to  he  held  in  the  Nicollet  Hotel, 
Minneapolis,  on  Monday,  January  21, 
there  will  he  a  number  of  addresses. 

Talks  included  are  by  C.  J.  Strike  of 
Huron.  S.  D.,  on  how  operating  and 
commercial  departments  can  co-ordinate 
their  activities;  by  T.  D.  Crocker, 
Minneapolis,  on  the  value  of  the  Engi¬ 
neering  Section  to  operating  companies  ; 
by  \V.  C.  Hahn.  General  Electric  Com¬ 
pany  (at  luncheon),  on  the  use  of  the 
calculating  table;  by  Major  H.  S.  Ben- 
nion  of  the  N.E.L.A.  on  interstate 
power :  by  E.  H.  Morris,  chief  engineer 
North  Dakota  Railroad  Commission,  on 
service  problems  from  the  commission’s 
standpoint ;  by  E.  C.  Stone,  chairman 
N.E.L.A.  Engineering  National  Section, 
on  engineering  in  the  power  industry, 
and  by  \V.  H.  Frost  of  Huron  on  oper¬ 
ating  budgets.  L.  M.  Pharis,  chairman 
of  the  association,  and  L.  W.  \V.  Mor¬ 
row.  editor  Ei.kctric.m.  World,  will 
speak  at  the  banquet  to  be  held  in  the 
evening. 


On  Tuesday  committee  and  group 
meetings  will  occupy  the  day.  with  a 
luncheon  address  by  A.  C.  Montieth  of 
the  Westinghouse  company  on  recent 
developments  in  electrical  apparatus.  A 
trip  to  the  airport  at  4  p.m.  will  be  fol¬ 
lowed  by  an  air  trip  over  the  Twin 
Cities,  _ 

Tennessee  Electric  Power’s 
Budget  for  1929 

The  Tennessee  Electric  Power  Com¬ 
pany  and  its  subsidiaries  will  expend 
approximately  $5,000,000  on  new  con¬ 
struction  work  during  1929.  according 
to  Vice-President  J.  O'.  Guild,  Jr.  As 
in  former  years,  the  greater  portion  of 
the  budget  is  for  power  and  lighting,  on 
which  a  total  of  about  $4.5(X),000  is  to 
be  spent. 

Forty-four  miles  of  high-voltage  steel- 
tower  transmission  line  from  Nashville 
to  Centerville  will  be  erected,  a  trans¬ 
former  station  will  be  installed  at 
Centerville,  and  44.()()0-volt  lines  will 
run  north  and  south  to  McEwen  and 
Ifohenwald  to  supply  communities  now 
dependent  on  small  isolated  plants. 
From  Hohenwald  the  line  will  run  to 
the  Lewis-Wayne  county  line.  Much 
new  auxiliary  e(|uipment  will  be  in¬ 
stalled  in  generating  i)lants  and  sub¬ 
stations. 


Institute  Promises  Fine 
Winter  Program 

Cables.  Transmission,  Lightning,  Pro¬ 
tective  Devices,  Induction  Motors  and 
Measurements  Among  the  Topics — 
Edison  Medal  Will  Be  Azvarded 

ONE  of  the  best  rounded  programs 
ever  presented  at  a  meeting  of  the 
American  Institute  of  Electrical  Engi¬ 
neers  is  promised  by  the  completed  an¬ 
nouncement  of  the  winter  convention,  to 
be  held  in  New  York  on  Monday  to 
Friday,  January  28  to  February  1  in¬ 
clusive.  The  final  program  includes 
four  selected  papers  in  the  field  of  die¬ 
lectrics  and  electrophysics,  five  on  cables, 
five  on  transmission  and  lightning,  four 
on  protective  devices,  four  in  the  field 
of  communication,  five  on  induction  mo¬ 
tors,  five  on  electrical  machinery,  five 
concerning  electrical  measurement  of 
non-electrical  quantities  and  allied 
topics,  and  five  on  instruments  and 
measurements.  These  papers,  42  in  all. 
are  listed  below. 

On  Wednesday  evening  the  Edison 
medal  will  be  presented  to  Frank  B. 
Jewett,  and  H.  E.  Howe,  editor  Indus¬ 
trial  and  Engineering  Chemistry,  will 
lecture.  Inspection  trips,  a  smoker  and 
a  dinner-dance  are  other  events. 


Program  of  Winter  Convention  of  the  A.I.E.E. 


NIWV  YORK, 


MONDAY,  JANDART  28 
Morning. — RfRi.stration  ;  committee 

meetiriK.s. 

.A  ftrrnoon. — Dielectrics  and  Elec- 
trophy. ><ic.s  ;  “Anomalous  Conduction  as 
a  ('a use  of  Dielectric  Ab.sorption,”  J. 
It.  Whitehead  and  R.  H.  .Marvin,  .Johns 
Hopkins  l^niversity:  “Klux  Dinkases 
and  Electromagnetic  Induction,”  Ia  V. 
IJewley,  General  Electric  Company ; 
■■C«)rona  Ellipses,”  V.  Karapetoff, 

<  ornell  I’nlversity  :  “Power  Factor  and 
Dielectric  Constant  in  Viscous  Diiiuid 
Dielectrics,”  I  >.  W.  Kitchin,  Simplex 
Wire  &  Cable  Company. 

I  .  TUESDAY,  J.VNUARY  29 

Morning.  —  Cables:  “Hiph-Tension 

t ’nderproiind  Cable  Research  and  De¬ 
velopment,”  G.  R.  Shanklin  and  G.  M. 
McKay,  General  Electric  Company ; 

I  "Some  Problems  in  Hiph-Voltapo 

Cable  Development,”  E.  W.  l)avis  and 
W.  N.  Eddy,  Simplex  Wire  &  Cable 
I  Comi)any ;  "Ionization  Studies  in  Pa- 

I  |)er-lnsulated  Cable.s — II.”  C,  U.  Dawes, 

II.  H.  Reichard  and  P.  H.  Humphries, 
Harvard  Enpineerinp  School  ;  "Reduc- 
!  tion  of  Sheath  I..osses  in  Sinple-Conduc- 

tor  Cables,”  Herman  Halperin  and 
K.  W.  Miller,  Commonwealth  Edison 
Company  :  “Ix)sses  in  Armored  Sinple- 
I  ('onductor  I^ead-Covered  Cable,”  O.  R. 

I  S<'hurip,  H.  P.  Kuehni  and  F.  H. 

I  Ruller,  General  Electric  Company. 

Aftrr>}oon. — Transmission  and  Dipht- 
ninp:  "A  Graphical  Theory  of  Travel- 
inp  Electric  Waves  Hetween  Parallel 
t'onductors,”  V.  Karapetoff.  Cornell 
University;  “Propress  in  Liphtnlnp 
He.search  in  the.  Field  and  the  I.abora- 
tory,”  F.  W.  Peek.  .Tr.,  General  Elec¬ 
tric  Company:  "1927  I.,iphtninp  Ex- 
I>erience  on  132-Kv.  Transmi.ssion 
Dines,”  Philip  Sporn,  .\merican  Gas  & 
Ele<-tric  Company ;  “Thef>retical  and 
Field  Investipations  of  Uiphtninp,”  C. 
I>.  Forte.scue  and  .1.  H.  Cox,  Westinp- 
hou.se  Electric  &  Manufacturinp  Com- 
l>any  ;  "Protection  of  Transmission 
ianes  from  Interruption  by  i.iphtninp,” 
report  by  .subconnnittee  of  ]H>wer  trans- 


JANUARY  28  to  FEBRUARY  1, 


mission  and  distribution  committee. 

Evtning.  —  .'^moker  and  entertain¬ 
ment. 

WEDNESDAY,  JANUARY  30 

Morning.  —  Protective  Devices ; 
"Theory  of  the  Deion  Circuit  Breaker,” 
Jo.seph  Slepian,  Westinphou.se  Electric 
&  Manufacturinp  Company ;  “Structu¬ 
ral  Development  of  the  Deion  Circuit 
Breaker,”  C.  R.  Dickinson  and  B.  P. 
Baker,  Westinphouse  Electric  &  Manu¬ 
facturinp  Company ;  “Field  Tests  on 
the  Deion  Circuit  Breaker,”  B.  G. 
Jamie.son,  Commonwealth  Edison  t'om- 
pany ;  "Automatic  Reclosinp  Hiph- 
Si)eed  Circuit-Breaker  Feeder  E<|uip- 
ment  for  Direct-Current  Railway  Serv¬ 
ice,”  A.  E.  Anderson,  General  Electric 
Company. 

.4 ftrrnoon. — Inspection  trips. 

Evrning.  —  Medal  presentation  and 
lecture. 

THURSDAY,  JANUARY  31 

Morning. — Communication  :  “Applica- 
Tions  of  Radio  in  Aviation,”  J.  H.  Del- 
linper.  Bureau  of  Standards;  "influ¬ 
ence  of  Moisture  and  Pllectrolytes  Upon 
Textiles  as  Insulators,”  R.  R.  Williams 
and  E.  J.  Murphy,  Bell  Telephone 
1  laboratories  ;  “Purified  Textile  Insula¬ 
tion  for  Telephone  Central -Office  Wir- 
inp,”  H.  H.  Glenn  and  E.  B.  Wood, 
Bell  Telephone  I.ahoratories :  "Vector 
Representation  of  Wave  Filters,”  R.  F. 
Mallina  and  O.  Knacknuss,  Victor 
Talkinp  .Machine  Company.  Parallel 
.session — Induction  Motors;  "The  Con¬ 
denser  Motor,”  B.  F.  Bailey,  ITnlversity 
of  Michigan  ;  “The  Fundamental  Theory 
of  the  Capacitor  Motor,”  H.  C.  Specht, 
Westinphouse  Electric  &  Manufactur¬ 
inp  Company ;  “The  Revolvinp-Fleld 
Theory  of  the  Capacitor  Motor,”  W.  J. 
Morrill,  General  Electric  Company ; 
“Bine-Start  Induction  Motors,”  C.  J. 
Koch,  General  Electric  Company  ;  "Cal¬ 
culating  No-Boad  Core  Bosses  in  In¬ 
duction  Motors,”  Thomas  Spooner, 
We.stinphouse  Electric  &  Manufactur¬ 
ing  Company. 


INCLUSIVE 


.Afternoon.  —  Electrical  Machinery; 
"Insulation  Tests  of  Electrical  Machin¬ 
ery  Before  and  After  Being  Placed  in 
Service,”  C.  M.  Gilt,  Brooklyn  Edison 
Company,  and  B.  B.  Barns,  Canadian 
General  Electric  Company ;  "Influence 
of  Temperature  on  Barge  Commutator 
Operation,”  F.  T.  Hague  and  G.  W. 
Penney,  Westinghouse  Electric  & 
Manufacturinp  Company ;  “Effect  of 
Transient  Voltages  on  Power-Trans¬ 
former  Design,”  K.  K.  Palueff,  General 
Electric  Company  ;  "Transient  Analysis 
of  Alternating-Current  Machines,”  Yu 
H.  Ku,  Massachusetts  Institute  of 
Technology  ;  “Two-Reaction  Theory  of 
Synchronous  Machines — I,”  R.  H.  Park, 
General  Electric  Company. 

Evening. — Dinner-dance. 

FRIDAY,  FEBRUARY  1 

Morning. — Electrical  Measurement  of 
Non-Electrical  Quantities:  “Magnetic 
Analysis  of  Materials,”  R.  B.  Sanford, 
Ignited  States  Bureau  of  Standards; 
"Use  of  the  O.scillograph  for  Measuring 
Non-Electrical  Quantities,”  D.  F".  Miner 
and  W.  B.  Batten,  Westinghouse  Elec¬ 
tric  &  Manufacturinp  Company ; 
"Study  of  Noises  in  Electrical  Appara¬ 
tus,”  Thomas  Spooner  and  J.  P.  Foltz, 
Westinphouse  Electric  &  Manufactur¬ 
ing  Company  ;  “Measurements  of  Flow 
by  Use  of  Electrical  Instruments,” 
W.  H.  Pratt,  General  Electric  Com¬ 
pany  :  “Electrical  Aids  to  Navigation.” 
R.  H.  Marriott,  consulting  engineer. 

Afternoon. — Instruments  and  Mea.s- 
urements:  “Telemetering,”  C.  H. 

Under,  H.  B.  Rex  and  C.  E.  Stewart, 
General  Electric  Company  ;  "Totalizing 
of  Electric  System  Boads,”  P.  M.  Bin- 
coin,  Cornell  ITniversity  ;  “A  New  High- 
Accuracy  Current  Transformer,”  M.  S. 
Wil.son,  General  Electric  Company : 
“132-Kv.  Shielded  Potentiometer  for 
Determining  the  .\ccuracy  of  Potential 
Transformers,”  C.  T.  Weller,  General 
Electric  Company ;  "A  Precision  Reg¬ 
ulator  for  Alternating  Voltage.”  H.  M. 
Stoller  and  J.  R.  Power,  Bell  Telephone 
1  laboratories. 
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Electrical  Papers  at  Midwest 
Power  Conference 

Four  of  the  technical  sessions  at  the 
Midwest  Power  Conference  in  Chicago 
next  month,  of  whose  program  a  gen¬ 
eral  outline  has  already  been  printed  in 
the  Elfxtricai.  World,  have  special 
interest  for  electrical  engineers  atid 
power-station  men.  At  these  sessions 
the  following  papers  will  be  given : 

Tvesday  Afternoon,  Feb.  12. 

Power-Plant  Substructure  Problems : 
"Details  of  Design  and  Construction  of 
the  Stream-Flow  Power  Plants  at  Louis¬ 
ville,”  H.  G.  Roby,  Byllesby  Engineering 
&  Management  Corporation.  Chicago; 
“Power-Plant  Substructure  Problems,” 
J.  C.  Sanderson,  Sargent  &  Lundy,  Chi¬ 
cago  :  "Design  and  Construction  of  Sub¬ 
structure  of  .Steam  Power  Stations  in 
Various  Localities  in  the  United  States.” 
P.  IC.  Stevens.  Byllesby  Engineering  & 
Management  Corporation.  Chicago. 

WF.DNE.sn.w  Afternoon,  Feb.  1.3 

Electrical  Engineering  Problems :  “Syn¬ 
chronous  Supervisory  .System  and  Tele¬ 
metering,”  C.  E.  Stewart.  General  Elec¬ 
tric  Company:  "Sightseeing  .^mong  the 
.‘\toms  and  Molecules."  Prof.  G.  L.  Clark, 
L’niversity  of  Illinois. 

Tni’RsnAY  Afternoon,  Feb.  14 

Pow'er-F’lant  Operation :  "Centrifugal 
Pump  Economics,"  Prof.  F.  Scherzer, 
L’niversity  of  Michigan;  “Co-ordination 
of  Industrial-Plant  and  Central-Station 
Power."  P.  J.  Gaudy.  .Sessions  Engineer¬ 
ing  Company,  Chicago;  “Welding  in 
Power-Plant  Construction  and  Mainte¬ 
nance,”  H.  H.  Moss.  Linde  Air  Products 
Company,  Xew  York. 

Friday  Morning.  Feb.  15 

Power-Plant  Ecoiirmiics ;  "Pressure  at 
1,200  Lb.  as  a  Dollar  Saver."  lulwin 
Jowett,  Kansas  City  Power  &  Light 
Company;  “Plant  Practice  and  Engineer¬ 
ing  Insurance.”  J.  P.  Morrison.  Hartford 
.Steam  Boiler  Inspection  &  Insurance  Com¬ 
pany.  Chicago;  "McKlern  .Stoker  Equip¬ 
ment,"  C.  F.  Tlirshfeld,  chief  of  research, 
Detroit  Edison  Company. 

Other  papers  are  on  the  utilization  of 
junver  in  chemical  industries,  by 
C.  M.  A.  Stine  of  the  Du  Pont  Company, 
on  Wednesday  morning,  and  on  the 
steam  turbine,  by  R.  C.  Allen  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  at  the  Thursday  luncheon. 


X.E.M.A.  ^iay  Indorse  Trade 
Practice  Conferences 


Industry  trade  practice  conferences 
will  be  the  chief  topic  for  discussion  at 
t!i>e  midwinter  meeting  of  the  Nt'itional 
Electrical  Manufacturers’  Association 
to  be  held  the  week  of  January  21  at  the 
Hotel  Commodore  and  N.E.M..V.  head¬ 
quarters  in  New  York.  It  is  expected 
that  many  of  the  sections  will  take 
action  requesting  the  Federal  Trade 
Commission  to  call  such  conferences. 

At  the  general  session  on  Wednesday 
afternoon  the  principal  address  will  be 
that  of  Charles  J.  Graham,  president  of 
the  Bolt,  Nut  and  Rivet  Manufacturers’ 
-Association,  who  will  speak  on  “Prob¬ 


lems  of  Distribution.”  It  is  also  e.x- 
pected  that  the  report  of  the  J.  Walter 
Thompson  Company  giving  its  analysis 
of  the  national  electrical  market  in  the 
home  and  its  plan  for  market  develop¬ 
ment  under  the  Electrical  Industry 
Sales  Conference  will  be  presented  at 
that  time. 

Tariff  revision,  as  it  affects  the  elec¬ 
trical  manufacturing  industry,  will  be 
another  association  topic,  and  a  brief 
report  of  what  took  place  at  the  prelimi¬ 
nary  hearings  in  Washington  before  the 
ways  and  means  committee  of  the  House 
will  be  given  by  Thomas  .Allen,  chair¬ 
man  of  the  N.E.M.A.  tariff  committee. 

Briefer  News 

cy/k _ 

Grand  Rapids  Has  Permanent 
Electric  I'oi’ntain. — Much  admira¬ 
tion  has  been  elicited  in  Grand  Rapids, 
Mich.,  by  the  installation  at  a  park  en¬ 


trance  of  an  electric  fountain  of  Gen¬ 
eral  FJectric  "Novalu-x”  type.  In  com¬ 
bination  with  the  floodlighted  entrance 
way  it  adds  a  spectacular  feature  to  the 
city’s  appearance  after  sunset. 


New  Municipal  Plant  Ready. — 
The  Hamilton  (Ohm)  new  municipal 
electric  light  plant  of  Hamilton,  Ohio, 
which  has  cost  the  city  approximately 
$900,000,  exclusive  of  real  estate,  is  now 
ready  for  operation.  Contemplated  im¬ 
provements  will  bring  the  cost  to  ap¬ 
proximately  $1,250,000,  it  is  reported. 


Trans.mission-Li.ne  Extension  in 
South  Dakota. — Approximately  $250,- 
000  is  being  e.xpended  by  the  Central 
West  Public  Service  Company  of 
Omaha  in  extending  a  line  from  its 
central  hydro-electric  plant  at  White 
River,  S.  D.,  to  Chamberlain,  in  the 
same  state.  It  will  connect  with  inter¬ 
mediate  towns.  Two  steel  towers  are 
being  built  on  either  side  of  the  Mis¬ 
souri  River  at  Chamberlain  to  carry 
the  heavy  cables  over  a  span  of  about 
1.800  ft.  of  Missouri  water  and  .sand. 


New  Office  Building  for  Duriia.m, 
N.  C. — -A  three-story  office  and  mer¬ 
chandising  building  has  recently  lieen 
completed  at  Durham.  N.  C.,  for  the 
Durham  Public  Service  Company — a 
Henry  L.  Doherty  organization.  Ex¬ 
ecutive  and  departmental  offices  fill  the 
two  upper  floors,  electrical  appliance 
rooms  the  ground  floor.  The  Christmas 
window  display  won  a  cup  offered  by 
the  Durham  Merchants’  Association. 


Colorado  May  Get  Two  New 
Hydro-Electric  Plants. — A  bill  which 
United  .States  Senator  Phipps  is  push¬ 
ing  and  which  is  understood  to  have 
received  the  indorsement  of  the  Secre¬ 
tary  pf  the  Interior  will  give  Colorado 
two  new  hydro-electric  power  plants. 
One  will  be  at  Orchard  Alesa  and  the 
other  will  form  part  of  the  Uncom- 
pahgre  irrigation  project  at  Montrose. 


Jubilee  of  the  British  Carbon- 
Filament  Incandescent  Lamp. — On 
December  20  the  British  Institution  of 
Electrical  Engineers  commemorated  in 
London  the  jubilee  of  the  carbon-fila¬ 
ment  incandescent  lamp  which  was 
shown  in  public  for  the  first  time  by 
the  late  .Sir  Joseph  .Swan  at  Newcastle- 
on-Tyne  on  December  18,  1878.  Samples 
of  early  lamps  were  on  exhibition. 


Brown-Boveri  Tl^rbine  at  Hell 
Gate  Station  in  Preliminary  Opera¬ 
tion. — The  160,000-kw.  Brown-Boveri 
turbo-generator  in  the  Hell  Gate  station 
of  the  United  Electric  Light  &  Power 
Company,  New  A'ork,  which  was  de¬ 
scribed  in  comparison  with  its  Westing- 
house  neighbor  in  the  Electrical 
World  for  December  22  (page  1264). 
has  been  placed  in  preliminary  opera¬ 
tion. 


F'ord  to  Double  Size  of  Generat¬ 
ing  Plant  on  River  Rouge,  Detroit. 
— A  two-mile  water  tunnel  with  a  ca¬ 
pacity  of  1 ,000,(K){),(K)0  gal.  daily  will  be 
built  by  the  Ford  Motor  Company  for 
the  purpose  of  enabling  it  to  double  the 
size  of  its  electric  power  plant  on  the 
River  Rouge,  Detroit.  Title  to  the 
structure,  which  will  cost  $2,500,000  to 
l)uild,  will  rest  in  the  city.  The  entire 
cost  will  be  borne  by  the  Ford  Motor 
Company,  which  will  have  exclusive  use 
of  the  tunnel. 


Emporia’s  Mayor  Has  Radical 
Views  on  the  Kansas  Commission. — 
Mayor  Oliver  T.  Anthony  of  Emporia. 
Kan.,  does  not  approve  of  the  Kansas 
Public  Service  Commission,  because  ii 
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‘’has  come  to  feel  that  it  is  not  a 
prosecutinfij  fxKly,”  but  “rather  a  court 
of  justice  which  sits  enthroned  upon  a 
cloud  of  lefjal  generalities  and  deigtiN 
to  hear  the  grievances  of  the  people.” 
In  making  his  views  public  the  Mayor 
pleads  for  a  “vigorous  prosecuting  body 
which  shall  employ  experts  for  the  de¬ 
fense  of  Kansas  towns,  which  aggres¬ 
sively  shall  collect  evidence  in  their  be¬ 
half  and  consider  the  evidence,  not  with 
the  lofty  impartiality  of  a  trial  judge, 
but  with  the  honest  zeal  of  a  prosecut¬ 
ing  attorney.” 


New  42-Mile  Line  in  New  Mexico. 
— An  extension  of  the  |)Ower  transmis¬ 
sion  system  of  the  Te.xas- Louisiana 
Power  Company  in  New  Mexico  is 
under  way.  The  new  line,  which  runs 
from  Silver  City  to  Lordsburg,  42 
miles,  will  be  completed  about  the  mid¬ 
dle  of  January.  The  company  will  also, 
erect  an  office  building  in  Silver  City. 


( iovernor  to  appoint  a  new  commission 
to  evaluate  for  rate-making  purposes  the 
properties  of  the  Portland  Electric 
Power  Company,  a  task  on  which  the 
existing  Public  Service  Commission  is 
actively  engaged.  Mr.  Harlan  alleges 
that  the  present  commission  is  biased 
and  wants  an  entire  change  in  its  per- 
.sonnel  before  the  city  proceeds  with  the 
introduction  of  evidence.  This  unusual 
method  of  procedure  is  recommended 
because  the  commission  declines  to  go 
back  of  the  figures  of  a  1916  valuation 
of  the  same  properties  and  bring  the 
appraisal  up  to  date.  The  commission 
holds  that  inasmuch  as  the  1916  valua¬ 
tion  has  not  been  questioned  as  to  its 
accuracy  for  the  past  twelve  years  there 
is  no  reason  why  the  old  figures  should 
not  still  apply. 


New  Officers  for  New  York  Elfx- 
TRiCAL  Credit  As.sociation. — The  New 
York  Electrical  Credit  Association  has 


New  Inter.state  Line  from  Tulsa, 
Okla.,  to  Fayetteville,  Ark. — .Ma¬ 
terial  is  l>eing  assembled  by  the  Public 
.Service  Company  of  Oklahoma  for  con- 
>truction  of  a  transmission  line  from 
Tulsa  to  Watts,  Okla.,  connecting  at  the 
latter  place  with  the  electric  transmis¬ 
sion  system  of  the  Arkansas  (las  &  Elec¬ 
tric  Comp.iny.  This  will  bring  about 
interconnection  between  Fulsa  and 
Payetteville,  Ark.  The  Public  Service 
("ompany  has  recently  completed  a  high 
line  between  Red  (9ak  and  Talihina, 
(^kla.  Another  connection  is  .soon  to  lie 
built  lietween  Atoka  and  Antlers. 


Underground  Distriuution  Pro¬ 
posed  FOR  Orlando,  Fla.,  to  Safe- 
(iiiARD  Service  During  Storms. — 
Consideration  is  being  given  by  the 
Orlando  (Fla.)  Utilities  Commission,  in 
control  of  the  city  plant,  to  the  erection, 
as  a  preventive  of  damage  to  the  elec¬ 
trical  poles  and  wires  during  storms,  of 
a  downtown  substation  from  which  un¬ 
derground  cables  would  run  to  business 
houses,  factories  and  other  establish¬ 
ments  in  the  center  of  the  city  now 
.served  by  the  overhead  transmission 
system. 


Electrical  Growth  in  Eastern 
Tennessee. — The  Bristol  Gas  &  Elec¬ 
tric  Company  and  the  M'atauga  I’ower 
Company  of  Bristol,  subsidiaries  of  the 
Cities  Service  Company,  New  York, 
have  finished  a  44,(M)()-volt  line  from 
the  hydro  plant  on  the  Watauga  River 
to  liutler,  Tenn.,  and  an  18-mile 
1 1  .OOO-volt  line  between  Butler  and 
Mountain  City,  Tenn.  The  projected 
4(),(KK)-hp.  hydro  plant  of  the  Tennessee 
Eastern  Power  Conqiany  on  the 
Holston  River,  now  in  the  preliminary 
stage  only,  will  aid  this  eastern  Ten¬ 
nessee  section. 


SUPERSE.SSION  OF  OREGON  COMMIS¬ 
SION  Sought  in  I’oktland  Electric 
Power  Valuation. — Kenneth  H.  Har¬ 
lan.  a  special  engineer  in  the  employ 
of  the  city  of  Portland,  wants  the 
municipal  authorities  to  petition  the 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
January  5,  page  80.] 

Empire  State  Gas  and  Electric  Asso¬ 
ciation — Electric  Section,  United  En¬ 
gineering  Societies  Hldg.,  New  York, 
Jan.  10  and  11.  C.  H.  B.  Chapin, 
Grand  Central  'Terminal,  New  York. 
American  Engineering  Council — Annual 
meeting,  Washington.  Jan.  14  and 
15.  1..  W.  Wallace,  26  Jackson 

Place,  Washington. 

Kentucky  Association  of  Public  Utili¬ 
ties — Brown  Hotel,  Louisville,  Jan. 
15  and  16.  E.  F.  Kelley,  Louisville 
Railway  Co.,  Louisville. 

North  Central  Electric  Association  — 
Engineering  Section,  Minneapolis, 
•Ian.  21-22  ;  Commercial  Section, 
Minneapolis,  Feb.  25  and  26.  J.  W. 
Lapham,  803  Plymouth  Bldg.,  Minne¬ 
apolis. 

National  Electrical  Manufacturers’  As¬ 
sociation  —  Supi)ly  Division,  Hotel 
Commodore,  New  York,  .Ian.  21-26. 
S.  N.  Clarkson,  420  Lexington  Ave., 
New  York. 

American  Institute  of  Electrical  Engi¬ 
neers — Winter  convention.  New  York, 
Jan.  28-Feb.  1  ;  regional  meeting, 

Cincinnati,  March  20-22.  F.  L. 
Hutchinson,  33  West  39th  St.,  New 
York. 

Artistic  I..ighting  Equipment  As.sociation 
and  Illuminating  Glassware  Guild — 
Cavalier  Hotel,  Virginia  Beach,  Nor¬ 
folk.  Va..  Feb.  6-8.  G.  P.  Rogers, 
420  Lexington  Ave.,  New  York. 
Midwest  Power  Conference  —  Chicago, 
Feb.  12-16.  G.  E.  Pfisterer,  53  W. 
Jackson  Blvd.,  Chicago. 

New  Mexico  Utilities  Association  — 
Franciscan  Hotel,  Albuquerque,  Feb. 
18-20.  Bernard  L.  Wiles,  Albuquer¬ 
que  Gas  &  Electric  Company,  Albu¬ 
querque,  N.  M. 

Iowa  Section,  N.E.L.A. — Operators’ 

Section,  Sioux  City,  Feb.  26-27.  H. 
E.  Weeks,  Davenport,  Iowa. 
Oklahoma  Utilities  Association — Okla¬ 
homa  City.  March  12-14.  E.  F. 
McKay,  1020  Petroleum  Bldg.,  Okla¬ 
homa  City. 

Arizona  Utilities  Association — El  Con¬ 
quistador  Hotel,  Tucson,  April  18-20. 
Lee  C.  McCul'ough,  134  South  Cen¬ 
tral  Ave.,  Phoenix. 

Southwestern  Division,  N.Fl.L.A.  — 
Arlington  Hotel,  Hot  Springs.  Ark., 
April  30-May  3.  S.  J.  Ballinger, 
San  Antonio  Public  Service  Co.,  San 
Antonio,  Tex. 

Arkansas  Utilities  As.sociation  — 
Arlington  Hotel,  Hot  Springs.  Ark., 
April  30-May  3.  R.  I.  Brown, 
Arkansas  Power  &  Light  Co.,  Little 
Rock,  Ark. 


just  elected  as  president  J.  H.  Lecour 
of  the  Mitchell-Rand  Manufacturing 
Company,  as  vice-president  E.  R. 
Mellen  of  the  Weston  Electrical  In¬ 
strument  Corporation,  and  as  secretary 
(re-elected)  W.  J.  Kreger  of  New  York 
City.  _ 

Duquesne  Light  Company  to  Spend 
$14,(K)0,00()  ON  Electrical  Improve¬ 
ments  'ITiis  Year. — Four  million  dol¬ 
lars  is  budgeted  by  the  Duquesne  Light 
Company  of  Pittsburgh  for  expenditure 
on  its  new  James  H.  Reed  power  station 
at  Brunot  Island,  Pittsburgh,  in  1929  and 
$8,()(K),0()0  more  for  the  improvement  of 
distribution  lines  and  other  electrical 
expenditures. 


Northwest  Inspectors  Affiliate 
WITH  International  Association. — 
The  executive  committee  of  the  North¬ 
west  Association  of  Electrical  Inspectors 
has  taken  the  necessary  action  to  affili¬ 
ate  itself  with  the  International  Asso¬ 
ciation  of  Electrical  Inspectors  as  the 
Northwest  Section,  d'he  third  annual 
convention  of  the  Northwest  association 
since  its  formation  three  years  ago  will 
be  held  at  Vancouver,  B.  C.,  on  Sep¬ 
tember  9-11. 


Oswego  River  (N.  Y.)  Pow'er 

Rights  Sold. — The  Syracuse  Lighting 
Compau}’  is  not  interested  in  the  sale 
to  the  Valley  Improvement  Association 
of  power  rights  along  the  Oswego  River 
owned  by  the  Arrowhead  Mills  of 
Fulton,  President  James  C.  De  Long 
of  the  Syracuse  company  has  announced. 
These  power  rights,  which  amount  to 
('ue-half  of  the  pow'er  generated  by  the 
river  at  that  point,  are  said  to  be  wmrth 
in  excess  of  $1,000,000.  The  Carlisle 
interests  of  Watertow’ii  and  Osw'ego 
also  deny  lieing  interested  in  them. 
Officials  of  the  purchasing  association 
would  not  discuss  the  transaction. 


Seattle  Selects  .Site  for  Its  New' 
Skagit  Power  House. — Members  of 
the  Seattle  City  Council  are  in  accord 
in  the  selection  of  a  power-house  site 
for  the  coming  Diablo  Dam.  A  loca¬ 
tion  on  the  lower  end  of  Reflector  Bar, 
in  the  Skagit  River,  nearly  half  a  mile 
from  the  dam,  is  fav'ored.  Definite 
plans  for  the  tunnel  aw'ait  approval  by 
consulting  engineers.  It  is  asserted 
that  the  city  will  have  8  ft.  more  he.Td 
at  the  lower  site.  Estimates  place  the 
cost  of  constructing  the  tunnel  and 
huilding  and  equipiiing  the  power  hou.se 
at  $3,700,000.  Another  $3,(100,000  must 
be  spent  on  the  dam. 


Mayor  of  Little  Rock,  Ark.,  Vetoes 
Rate  Ordinance. — An  ordinance  au¬ 
thorizing  the  Arkansas  Power  &  Light 
Company  to  revise  its  schedules  for  resi¬ 
dential  lighting,  commercial  lighting  and 
small  power  users  in  Little  Rock  has 
been  vetoed  by  the  mayor  of  that  city 
on  the  ground  that  he  had  been  unable 
to  obtain  assurance  from  company  offi¬ 
cials  that  consumers  of  energy  for  com¬ 
mercial  lighting  and  small  power  would 
be  protected  against  an  advance  in  cost. 
As  a  two-thirds  majority  of  the  alder- 
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men  would  he  necessary  to  repass  the 
ordinance  the  Mayor’s  action  will  prob¬ 
ably  end  for  the  present  agitation  that 
has  existed  for  some  time  over  rates, 
leaving  the  old  ones  in  force.  The 
ordinance  may  he  submitted  to  popular 
vote. 


Km..\rc.ement  of  Jordan  River 
Hydro  Plant  on  Vancouver  Island 
Contemplated. — Additional  power  re¬ 
quirements  of  Victoria,  the  capital  of 
British  Columbia,  and  the  surrounding 
district  on  Vancouver  Island  are  to  Imj 
met  by  a  {)rogram  of  development  at 
the  Jordan  River  hydro-electric  under¬ 
taking.  This  will  he  spread  over  a 
term  of  years  and  represent  an  in¬ 
vestment  of  about  $1 . 800,000,  it  is 
.innounced  by  the  British  Columbia 
Electric  Railway  Company.  A  fourth 
unit,  with  a  capacity  of  15.(M)0  hp.,  will 
he  installed,  bringing  the  rating  of  the 
Jordati  River  development  up  to  40,000 
lip.  This  plant  has  one  of  the  highest 
heads  in  Canada — 1,145  ft. 


Holyoke  Municipal  Plant  Against 
Uniform  Utility  Accounting.  — 
.Manager  John  J.  Kirkpatrick  of  the 
Holyoke  (Mass.)  Municipal  Gas  and 
Electric  Department  charges  that  the 
Holyoke  W’ater  Power  Company  is  seek¬ 
ing  to  cripple  its  rival’s  business.  Mr. 
Kirkpatrick  appeared  before  the  De- 
|)artment  of  Public  Utilities  recently  and 
declared  that  that  body  should  make  a 
thorough  study  before  attempting  to 
establish  production  costs  of  municipal 
])lants  as  directed  by  the  General  Court. 
Kecognizing  interest  and  depreciation  in 
immicipal-plant  accounting  would  call 
for  a  radical  change  in  the  present  sys¬ 
tem,  Mr.  Kirkpatrick  declares.  Busi¬ 
ness  would  go  to  private  companies,  and 
Holyoke’s  investment  in  its  municipal 
I>lant  might  become  a  total  loss. 


I'uRTiiER  Development  on  Pecos 
Biver  in  Texas  Planned. — Surveys 
are  being  made  by  the  Central  Power  & 
Eight  Company  for  a  dam  across  the 
Pecos  River  about  8  miles  from  the 
point  where  it  empties  into  the  Rio 
r.rande.  The  company  is  understood  to 
plan  a  large  hydro-electric  plant.  At  the 
site  of  the  proposed  dam  the  bed  of  the 
Pecos  River  is  100  ft.  higher  than  that 
of  the  Rio  Grande,  and  by  constructing 
a  lOO-ft.  dam  a  head  of  200  ft.  could 
he  obtained  by  diverting  the  water  into 
the  Rio  (irande  through  a  2,600-ft.  tun¬ 
nel.  The  Central  Power  &  Light  Com¬ 
pany  has  obtained  permits  from  the 
.'state  Board  of  Water  Engineers  to  con¬ 
struct  five  power  dams  on  the  Devil’s 
River.  It  has  completed  one  of  these 
projects  and  is  at  work  on  the  second 
one. 


Lower  Rates  for  Columbus,  Ohio. 
— Large  consumers  of  electric  power 
and  persons  utilizing  modern  household 
electrical  appliances  will  be  the  princi¬ 
pal  I)eneficiaries  from  the  1929  schedule 
of  rates  just  announced  by  C.  C.  Slater, 
president  and  general  manager  of  the 
Columbus  (Ohio)  Railway,  Power  & 
Light  Company.  The  new  schedule, 


which  is  to  he  effective  on  and  after 
February  1,  calls  for  a  rate  of  8  cents 
per  kilowatt-hour  per  month  for  the 
first  50  kw.-hr.,  with  1  cent  reduction 
on  bills  paid  on  or  before  the  last  speci¬ 
fied  date;  6  cents  for  the  next  75  kw.-hr. 
and  5  cents  for  the  next  100  kw.-hr., 
with  the  same  reduction.  The  minimum 
monthly  service  charge  has  been  raised 
from  50  cents  to  75  cents.  For  under¬ 
ground  direct-current  service  within  the 
district  served  from  direct-current 
mains,  the  rates  range  from  8  cents  per 
kilowatt-hour  for  the  first  75  kw.-hr. 
down  to  2  cents  where  the  consumption 
is  more  than  100,000  kw.-hr.  All  of  the 
readings  will  he  on  the  same  meter. 

Recent  Court 
Decisions 

cAk  _ 

Supreme  Court  Refuses  Hearings  in 
Two  Noted  Cases.  —  Reviews  have  just 
lieen  denied  by  the  United  States  Supreme 
Court  in  two  cases  of  interest  to  the  elec¬ 
trical  industry.  One  was  in  the  case  de¬ 
cided  against  the  General  Electric  Company 
and  in  favor  of  the  De  Forest  Radio  Com¬ 
pany  and  the  Robelen  Piano  Company  con¬ 
cerning  the  patentability  of  ductile-tungsten 
processes  (Electrical  Wori.d,  January  29, 
1927,  page  272).  The  other  was  in  Horton 
vs.  Public  Service  Commission  and  Niagara. 
Lock-port  &  Ontario  Power  Company,  in 
which  the  New  York  Court  of  ApiR*al.s 
upheld  the  state  water-power  law  in  its 
eminent-domain  provisions  (  Electric  ai 
Wori.d,  June  2,  1928,  page  1159). 


Discovery  of  Tampering  Does  Not 
Ju.sTiFY  Immediate  Removal  of  Meter 
Without  Replacement  When  No 
CH.\Rr.E  Against  User  Is  Madf:. — The 
Supreme  Court  of  Louisiana  awarded  $5lM) 
damages  to  the  plaintiff  in  Finnin  vs.  New 
Orleans  Public  Service.  Inc.,  because  an 
employee  of  that  company  who  had,  at 
plaintiff’s  request,  been  sent  to  replace  a 
blown  fuse  discovered  that  the  meter  had 
been  tampered  with  and  at  once  removed 
it.  leaving  the  family  without  light.  Finnin 
had  occupied  the  premises  only  two  months 
and  professed  ignorance  of  the  meter  tam¬ 
pering.  The  court  said ;  “Obviously,  if  the 
meter  was  removed  because  it  was  a  fire 
hazard,  it  was  the  duty  of  the  defendant 
immediately  to  replace  it  with  another 
meter,  so  that  plaintiff  and  his  family  would 
not  be  deprived  of  all  electric  service. 
Obviously,  again,  if  the  meter  was  removed 
solely  because  it  had  been  tampered  with, 
but  without  any  charge  that  plaintiff  was 
guilty  of  the  act,  the  obligation  rested  upon 
defendant  to  proceed  in  the  same  way.” 


Nebraska  Supreme  Court  Orders  Re¬ 
argument  IN  Hartington  Case.  —  The 
Nebraska  Supreme  Court  has  ordered  a 
reargument  at  its  February  4  session  of  the 
Interstate  Power  Company  case,  already 
reported  in  these  columns  as  involving 
questions  of  unusual  imixirtance  to  the 
power  industry.  The  original  action  piv¬ 
oted  upon  the  question  of  whether  electrical 
energy  is  a  commodity  or  a  service  and 
whether  the  courts  have  the  power  to  fix 
minimum  rates  that  companies  may  make 
in  competition.  If  it  is  held  to  be  a  com¬ 
modity,  the  state  law  w’ould  apply  that 
compels  the  same  charges  in  all  towns  sim¬ 


ilarly  situated.  To  these  questions,  how¬ 
ever,  the  Supreme  Court,  in  its  order  for  a 
rehearing,  adds  one  still  more  important. 
The  state  constitution  adopte  1  in  1920 
reserves  to  the  people  of  the  state  the 
beneficial  use  of  all  streams  for  jMiwer 
purposes.  The  court  says  that  the  evidence 
shows  that  the  Interstate  company  has 
contracted  to  obtain  from  a  iK>wer  develop¬ 
ment  on  the  Niobrara,  authorized  by  the 
state,  all  of  the  energy  used  in  the  forty- 
(xld  towns  in  northeastern  Nebraska  that 
it  serves,  and  also  that  the  rates  charged 
in  Hartington,  the  one  plant  involved  in 
the  original  case,  are  less  than  half  those 
charged  in  the  other  towns  similarly  situated. 
The  court,  therefore,  asks  for  argument  on 
tlie  question  whether  the  constitutional  pro¬ 
vision  impresses  the  distinctive  and  dis¬ 
tinguishing  (lualities  of  a  public  charity 
upon  electrical  energy  generated  by  the  use 
of  streams  of  the  state  and  vests  in  the 
people  the  exclusive  and  inaliennble  right 
to  enjoy  the  use  of  these  on  the  basis  of 
substantial  equality.  It  also  wants  argument 
on  the  question  of  whether  the  h-cent  rate 
made  by  the  Hartington  plint  is  lower 
than  reasonably  necessary  and  whether  the 
court  should  wait  until  exiierience  deter¬ 
mines  this.  The  case  was  begun  by  the  state’s 
Attorney  (ieneral  to  prevent  the  Hartington 
plant  of  the  conqiany  from  crushing  the 
comjjetition  of  the  new  city  plant  by  making 
a  rate  3  cents  below  its  schedule.  He 
wanted,  but  was  denied,  an  order  that  it 
charge  the  same  rate  in  towns  similarly 
situated  as  fixed  at  Hartington,  or  vice 
I’crsa.  The  trial  court  hehl  electrical  energy 
to  be  a  commodity  and  said  the  coinjiany 
would  not  be  allowed  to  cut  rates  more 
than  a  cent  below  those  of  the  city.  (Elec- 
TRic.M.  World,  October  O.  1928,  page  704.) 

Commission 

Rulings 

cAk _ ^ 

Nashville  Company  Ordered  to  Opfir- 
ATE  Railway  and  Electric  Divisions 
Jointly. — Fixing  the  valuation  of  the  prop¬ 
erty  of  the  Nashville  Railway  &  Light 
Company  at  $17,500,000  with  a  total  valua¬ 
tion  of  depreciable  property  of  $13,950, (KK) 
as  of  June,  192fi,  as  a  basis  for  computing 
the  rate  of  return,  the  Tennessee  State 
Railroad  and  Public  Utilities  Commission 
has  ordered  the  company  to  operate  the 
railway  and  electric  divisions  as  joint  prop¬ 
erty  and  compute  the  rates  from  the  net 
results  of  this  joint  operation. 


Territory  Sought  by  Two  Companies 
Granted  to  the  One  Whose  Existing 
System  Is  the  Nearer. — The  application 
of  the  St.  Lawrence  County  Utilities  for 
approval  of  the  construction  of  an  elec¬ 
trical  distribution  system  in  Macomb,  N.  Y., 
was  granted  by  the  Public  Service  Com¬ 
mission  of  that  state  and  a  like  application 
by  the  Osw-egatchie  Power  &  Light  Com¬ 
pany  was  denied.  Both  companies  had 
obtained  franchises  from  the  town  board. 
It  was  shown  that  the  St.  Lawrence  com¬ 
pany’s  distributing  system  now  runs  to 
Kdwardsville,  near  Macomb,  and  that  lines 
could  also  be  run  to  Macomb  from  nearby 
company  territory  at  another  point.  The 
Oswegatchie  company  has  a  distribution  line 
in  Gouverneur,  from  which  about  15  miles 
of  construction  would  be  required.  The 
population  of  Macomb  is  not  sufficient  to 
justify  construction  by  the  two  companies, 
the  commission  held,  and  its  authority  w’as 
granted  to  the  nearer  one. 
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News  About  Men  of  the  Industry 


_ 

Millikan  Heads  Association 
for  Advancement  of  Science 

Dr.  kohert  A.  Millikan,  who  was 
elected  president  of  the  American  Asso¬ 
ciation  for  the  Advancement  of  Science, 
as  announced  in  the  Jan.  5  issue  of  the 
Ki.ectricai.  World,  has  been  an  out- 
standin}^  fijjure  in  scientific  and  engi- 
neerinjif  circles  for  a  number  of  years. 
As  e.xecutive  head  of  the  California 
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Institute  of  Technology  and  director  of 
the  Norman  Bridge  Laboratory  of 
IMiysics  at  that  institution  since  1921, 
he  has  devoted  himself  to  experimental 
researches,  the  results  of  which  have 
been  his  chief  claim  to  recognition. 
Perhaps  the  most  noteworthy  of  his 
works  are  his  "oil-drop”  experiments, 
undertaken  for  the  jmrpose  of  making 
precise  measurements  of  the  funda¬ 
mental  electrical  (|uantity,  and  his  work 
on  photo-electric  elifect  and  his  measure¬ 
ment  of  the  H  constant,  which  concerns 
the  growth  and  decay  of  photo-electric 
phenomena. 

Dr.  Millikan’s  achievements  have 
won  frec|uent  recognition  in  the  past, 
so  that  this  recent  election  to  the  presi¬ 
dency  of  the  .American  .Association  for 
the  Advancement  of  Science  adds  just 
another  link  to  a  chain  of  honors.  He 
has  been  the  recipient  of  the  Kdison 
medal  of  the  .Amer.ican  Institute  of 
Electrical  Engineers,  the  medal  of  the 
.American  Society  of  Mechanical  En¬ 
gineers,  the  Hughes  medal  of  the  Royal 
.Society  of  Great  Britain,  the  Nobel 
prize  of  the  .Swedish.  .Academy  and  the 
h'araday  medal  of  the  T.ondon  Chemical 
Society.  He  was  affiliated  with  the 
teaching  staff  of  Oherlin  College  and 
the  University  of  Chicago  before  taking 
up  bis  scientific  work  at  the  California 
Institute  of  Technology. 


W.  D.  Collins,  who  has  been  acting 
chief  engineer  for  Servel,  Inc.,  has  been 
appointed  chief  engineer  with  complete 
charge  of  all  engineering.  Mr.  Collins 
has  been  with  the  Servel  organization 
since  January.  1926.  entering  its  employ 
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as  assistant  engineer  on  refrigeration, 
automobile  bodies  and  gas  engine  pro 
duction.  He  was  formerly  associated 
with  the  Premier  Motors,  Stutz,  Gard¬ 
ner  Motor  and  H.  C.  S.  Motor  Car 
Company  as  assistant  chief  engineer, 
being  direct  assistant  to  H.  C.  Stutz, 
having  charge  of  engineering  and  de¬ 
sign  and  in  charge  of  production. 

John  E.  Zi.mmer.ma.xn  has  been 
elected  a  director  of  the  Philadelphia 
Electric  Company  to  fill  the  vacancy 
caused  by  the  death  of  Jeremiah  J. 
Sullivan. 

J.  Everette  Brown  has  been  ap¬ 
pointed  supervisor  of  merchandise  sales 
for  the  Philadelphia  Suburban-Counties 
Gas  &.  Electric  Company  with  head¬ 
quarters  in  Philadelphia. 

CoL.  Anthony  R.  Kuser,  a  director 
of  the  Public  Service  Corporation  of 
New  Jersey  since  its  formation  in  1903, 
has  resigned  as  director  of  the  corpora¬ 
tion  and  subsidiary  com])anies  because 
of  ill  health,  lie  was  also  a  member  of 
the  executive  committee.  Colonel  Kuser 
was  one  of  the  original  24  directors  of 
the  corporation  on  its  organization  in 
June,  1903.  He  was  also  at  that  time 
made  second  vice-president,  and  con¬ 
tinued  as  a  vice-president  until  1923, 
when  he  resigned,  retaining  his  posi* 
tion,  however,  on  the  directorate. 

Harry  C.  Hyatt,  formerly  connected 
with  the  Ohio  Bell  Telephone  Company, 
has  been  appointed  to  the  staff  of  the 
Davey  Tree  E.xpert  Company.  A  grad¬ 
uate  of  a  fore.st  school,  Mr.  Hyatt  spent 
five  years  as  city  forester  of  Cleveland 
before  affiliating  himself  with  the  Ohio 
Bell  system  three  years  ago  to  carry  out 
the  program  dealing  with  its  interfering 
tree  problem.  His  extensive  experience 
and  the  e.xhaustive  study  he  has  given  to 
this  special  phase  of  engineering,  in¬ 
volving,  as  it  does,  the  public  relations 
problem,  eminently  qualify  him  for  his 
new  position.  Mr.  Hyatt  is  the  author 
of  the  handbook  entitl^  "Standard  Tree 
Methods.” 

Edward  G.  Lee,  formerly  engineer  in 
tbe  hydro  division  of  .Stone  &  Webster, 
Inc.,  of  Boston,  is  now  head  of  the  esti¬ 
mating  department  of  the  New  England 
Power  .Association,  Boston,  Mass. 
.After  a  few  years  of  sales  e.xperience, 
Mr.  Lee  became  an  engineering  assist¬ 
ant  in  the  offices  of  Sawyer  &  Moulton, 
Portland,  Me.,  and  from  this  position 
he  was  transferred  to  Lewiston,  Me., 
where  he  was  in  charge  of  the  engineer¬ 
ing  office  of  W.  H.  Sawyer,  .senior 
partner  of  Sawyer  &  Moulton.  Later 
he  joined  the  Southern  Power  Company. 
Charlotte,  N.  C.,  but  after  two  years  he 
returned  to  Lewisttm  as  engineer  for 
Sawyer  &  Bean.  Eor  several  years  he 
was  chief  designing  engineer  in  the 
Central  Maine  Power  Company  before 
he  entered  the  employ  of  Stone  & 
W^ebster. 


H.  A.  Barre  Chief  Engineer 
of  California  Edison  Company 

H.  A.  Barre,  executive  engineer  for 
the  Southern  California  Edison  Com¬ 
pany,  has  been  appointed  chief  engineer 
in  charge  of  all  engineering  for  the 
company,  effective  Jan.  29,  He  will 
report  to  George  C.  Ward,  executive 
vice-president.  Mr.  Barre  first  entered 
the  electrical  industry  in  1897  when  he 
entered  the  employ  of  the  Redland  Elec¬ 
tric  Light  &  Power  Company  as  an 
operator  in  its  Alill  Creek  plant.  In 
1899  he  went  into  the  San  Joaquin 
Valley  to  help  start  the  Mount  Whitney 
Power  Company.  He  opened  up  what 
is  now  Kaweah  No.  1  plant  of  the 
.Southern  California  Edison  Company. 
.At  that  time  Emory  Wishon  was  a 
helper  for  Mr.  Barre  in  the  operation 
of  that  small  hydro  plant.  Later  Air. 
Barre  worked  with  a  firm  of  consulting 
engineers  handling  Huntington  prop¬ 
erties. 

In  1911  he  joined  the  Pacific  Light  & 
Power  Corporation,  which  at  that  time 
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was  beginning  operation  in  the  develop¬ 
ment  of  the  Big  Creek-.San  Joaquin 
hydro-electric  system.  Mr.  Barre  joined 
them  for  the  purpose  of  aiding  them  in 
that  work  in  the  capacity  of  electrical- 
mechanical  engineer.  W’hen  the  Pacific 
Light  &  Power  Corporation  joined  the 
.Southern  California  Edison  Company  in 
1917  Mr.  Barre  was  made  e.xecutive 
engineer  for  the  Edison  company,  which 
position  he  has  held  to  this  date.  He 
has  been  prominent  in  the  development 
of  new  fields  of  thought  in  electrical 
generation  and  transmission.  The  de¬ 
velopment  of  the  220.000-volt  long-dis¬ 
tance  line  by  the  Edison  company  wa^ 
very  largely  under  his  direct  super¬ 
vision.  Air.  Barre  takes  an  active  part 
in  the  affairs  of  the  American  Institute 
of  Electrical  Engineers  and  the  Na¬ 
tional  Electric  Light  Association. 


Blackwell  Newhall,  who  has  been 
connected  with  the  United  Gas  Im¬ 
provement  Company  for  the  past  two 
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years,  has  been  elected  assistant  secre¬ 
tary  of  the  company.  Mr.  Xevvhall  was 
formerly  special  assistant  to  the  vice- 
president  in  charge  of  finance.  Earlier 
in  his  career  he  had  been  assistant 
power  engineer  of  the  Philadelphia 
Electric  Company. 


B.  S.  Robinson  Joins  Staff  of 
•^Electrical  JVorld^^ 

B.  S.  Robinson  has  been  appointed 
assistant  editor  of  the  Electrical 
World.  Mr.  Robinson  comes  to  the 
editorial  staff  with  a  varied  experience. 
Eor  the  past  three  years  he  was  engineer 
for  R.  W.  Cramer  &  Company  of  New 
N’ork,  where  he  was  engaged  in  sale> 
engineering  and  for  whom  he  did  a 
large  amount  of  research  work.  Prior 
to  tliat  he  was  in  the  special  engineering 
>ection  of  the  Philadelphia  Electric 
Company,  serving  there  for  two  years. 
As  assistant  supervisor  of  telegraph 
and  signals,  Pennsylvania  Railroad, 
which  position  he  held  from  date  of  dis¬ 
charge  from  the  army,  he  had  super¬ 
vision  of  design,  installation  and  main¬ 
tenance  of  signal  atul  interlockers  and 
telephone  work.  He  saw  more  than 
two  years  active  st^rvice  in  the  81st 
Division,  U.  S.  Army,  being  in  E'rance 
almost  a  year.  Prior  to  the  war  he  was 
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engaged  in  installation  and  inspection  of 
interlockers  on  the  Pennsylvania  Rail¬ 
road.  Mr.  Robinson  was  graduated 
from  the  University  of  Pennsylvania  in 
l‘M4  as  B.S.  in  electrical  engineering 
and  was  awarded  the  graduate  degree 
of  E.E.  in  Tune,  1928.  He  is  a  member 
of  the  A.l.E.E. _ 

Thomas  C.  McBride,  engineer  of  the 
Worthington  Pump  &  Machinery  Cor- 
poration,  Philadelphia,  was  awarded  the 
John  Scott  medal  by  the  Eranklin  In¬ 
stitute  for  his  invention  of  the  locomo¬ 
tive  feed-water  heater.  In  addition  to 
the  medal  a  certificate  and  a  premium 
of  $1,000  were  presented  to  him. 

John  F.  Murray  has  been  appointed 
a  member  of  the  New  York-New  Jersey 
Port  Authority  by  (iovernor  Roosevelt 
to  succeed  the  late  Herbert  K.  Twitchell 
of  Brooklyn.  Mr.  Murray  was  born  in 
Albany,  N.  Y.,  and  was  educated  at  the 
.Stevens  Institute  of  Technology.  Ho¬ 
boken.  N.  J.  For  many  years  he  was 
vice-president  and  general  manager  of 


the  Metropolitan  Service  Corporation, 
Brooklyn,  and  in  1923  he  became  execu¬ 
tive  vice-president  of  Thomas  E.  Mur¬ 
ray.  Inc.,  New  York  City,  consulting 
engineers,  the  position  he  now  holds,  to¬ 
gether  with  vice-presidencies  in  the 
Metropolitan  Engineering  Company  of 
Brooklyn,  the  Murray  Radiator  Com¬ 
pany  and  the  Murray  Conduit  Systems. 

J.  H.  Hl'bbard  of  New  York  has  been 
elected  president  of  the  Lake  Ontario 
Power  Corporation,  recently  purchased 
by  the  Rochester  Central  Power  Cor¬ 
poration.  Herman  Russell,  vice-presi¬ 
dent  of  the  Rochester  Gas  &  Electric 
Corporation,  has  been  named  vice- 
president  of  the  Lake  Ontario  utility. 
C.  A.  Tucker  was  elected  treasurer  and 
J.  C.  Collins  secretary. 

L.  R.  King,  appraisal  engineer  for  the 
United  Light  &  Power  Company,  has 
been  made  assistant  general  manager  of 
that  company  and  of  the  United  Light 
&  Power  Engineering  &  Construction 
Company.  Mr.  King’s  early  experience 
in  the  public  utility  field  was  in  the 
railroad  branch  of  the  industry.  Because 
of  his  understamiing  and  appreciation  of 
the  relation  between  the  general  public 
and  utilities  and  his  ability  to  present 
financial  and  operating  situations  clearly 
and  accurately  before  city  officials,  pub¬ 
lic  service  commissions  and  similar  bod¬ 
ies  his  services  came  into  demand  by  all 
properties  owned  by  the  United  Light 
organization.  In  the  course  of  time  he 
built  up  an  important  department  serv¬ 
ing  United  Light  subsidiaries  in  ap¬ 
praisal  matters,  rates,  insurance  and 
taxation.  In  1923  he  received  the  title 
of  rate  and  appraisal  engineer.  In  addi¬ 
tion  to  his  new  duties  Mr.  King  will 
continue  hi>  work  in  the  appraisal  de¬ 
partment. 

- 


cM _ 

Herr  Otto  Bondy,  one  of  the  pi¬ 
oneers  of  electric  cable  manufacture  in 
Austria  and  Hungary,  died  recently  in 
Vienna  at  the  age  of  83. 

Hexry  Cah.v.  president  of  the  Calm- 
Foster  Electric  Company,  Denver,  Colo., 
died  December  29,  following  an  attack 
of  influenza. 

Bexjamix  N.  Duke,  who  at  one  time 
was  deeply  interested  in  water-power 
development  in  the  South,  died  January 
8  at  his  home  in  New  York  in  his 
seventy-fourth  year.  Fie  had  been  in  ill 
health  for  several  years  and  had  been 
confined  to  his  home  for  months.  In 
addition  to  his  tobacco  interests,  the 
foundation  on  which  was  built  the  fam¬ 
ily’s  fortune,  Mr.  Duke  was  connected 
financially  with  the  cotton  industry,  real 
estate,  railroads  and  hanking,  hut  at 
the  time  of  his  death  he  had  withdrawn 
from  most  of  his  active  business  pur¬ 
suits.  The  only  offices  he  held  were 
those  of  director  of  the  Duke  Power 
Company  and  vice-president  of  the 


H.  B.  Utter  Receives 
Promotion  in  Chicago 

Henry  B.  Utter,  who  has  been  con¬ 
nected  with  the  statistical  department  of 
the  Commonwealth  Edison  Company. 
Chicago,  for  the  past  five  years,  has 
been  elected  to  the  position  of  assistant 
auditor  by  the  company’s  board  of  di¬ 
rectors.  In  the  course  of  his  affiliation 
with  the  Commonwealth  organization 
Mr.  Utter  has  established  an  enviable 
reputation  as  a  capable  and  enterprising 
worker,  and  his  promotion  to  a  position 
of  broader  responsibilities  naturally 
followed.  His  experience  with  fixed 


H.  B.  Utter 


capital  and  property  records  in  the 
Commonwealth  organization  and,  pre¬ 
vious  to  that,  in  the  Detroit  F'dison 
Company  makes  him  well  fitted  for  his 
new  work. 

William  L.  Parsley  will  take  over 
Mr.  Letter’s  former  duties  in  the  statis¬ 
tical  deoartment. 


_ 

Durham  Realty  Corjmration,  which 
owns  the  Hotel  .St.  Regis  in  New  York 
and  various  apartment  houses  in  New 
York  and  New  Jersey.  It  was  his 
brother,  the  late  James  B.  Duke,  who 
built  up  tbe  Southern  Power  Company 
from  its  early  beginnings. 

JosEi'H  W.  Legg,  one  of  the  leading 
engineers  in  the  s  udy  of  oscillography, 
died  Jan.  2  at  Wilkinshurg,  Pa.,  as  a 
result  of  pneumonia.  As  a  member  of 
the  meter  engineering  staff  of  tbe  West- 
ingbouse  Fdectric  &  Manufacturing 
Company,  Mr.  Legg  was  responsible 
for  tbe  development  of  many  electrical 
devices.  His  greatest  fame  resulted 
from  bis  invention  of  tbe  ’‘Osiso  ”  a 
small  portable  oscillograph,  for  which 
many  uses  have  lieen  found.  Mr.  Legg 
was  born  41  years  ago  in  Worcester. 
Mass.,  and  received  his  technical  educa¬ 
tion  at  tbe  Worcester  Polytechnic  In¬ 
stitute.  He  was  the  author  of  many  tech¬ 
nical  articles  and  held  membership  in 
the  A.l.E.E.  and  other  professional  as¬ 
sociations. 


Obituary 
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Markets  Await  Action  on 
Money  Rate  Policy 

Lorf/c  Im'cstors  Still  Accinnulathuf 
Utility  Common  Stocks — Many  Issues 
Selling  at  Tiventy  Times  Earnings 

TUI*'  (loininant  market  feature  of  the 
first  ten  days  of  the  new  year  has 
been  continued  optimism  tempered  hy 
uncertainty  concerniii"  the  prohahle  pol¬ 
icy  of  the  Faleral  Reserve  hanks  with 
rejL^ard  to  money  rates.  Professionals 
and  the  public  alike  are  awaiting?  their 
ctie  and  price  levels  have  not  chanjj;ed 
so  much  as  day-to-day  reports  mijjht 
indicate.  I'he  wideniufj  fjaj)  between 
the  trend  and  volume  of  business  on  the 
one  hand  and  the  securities  markets  on 
the  other  leaves  traders  without  an  in¬ 
dicator  on  which  they  so  often  depended 
in  the  jiast.  I'he  ujiward  trend  of  the 
markets  has  be'en  so  rapid  in  relation  to 
the  trend  of  business  that  correlation  is 
no  lonjjer  easy  to  trace. 

Common  stocks  of  the  power  and  li^ht 
companies  are  now  sellinj^  somewhere 
between  fifteen  and  twenty-tive  times 
earninj^s,  on  the  averaj^e,  in  comparison 
with  ten  to  twelve  times  annual  earn- 
injjs  five,  years  aj^o.  While  rej^arded  by 
some  as  a  danger  signal,  this  fact  i» 
interpreted  by  others  as  merely  ex- 
jiressing  a  changed  viewpoint  with  re¬ 
gard  to  the  real  value  of  these  issues, 
ill  any  event,  the  large  investors,  who 
are  usually  the  most  critical  itivestors, 
are  acemmdating  utility  stocks  at  these 
levels,  presum.ibly  for  appreciation. 

During  the  first  w'eek  of  January 
utility  stocks  were  somewhat  irregular, 
a  mixture  of  gains  and  losses  being  re- 
conled.  On  the  big  board  American  & 
I'oreign  I’ower  receded  seven  points, 
Klectric  l‘ower  &  Light  five  points  and 
National  Power  &  Light  three  points, 
hut  eacii  later  advanced  several  jioints. 
Slight  adv,inces  were  made  by  Pacific 
(ias  iS:  Llectric  and  Engineers  Public 
Service. 

On  the  Curb  several  of  the  lead¬ 
ing  utility  issues  lost  ground,  includ- 
itig  .American  (ias  &  Electric.  P>uf- 
falo,  Niagara  &  Eastern  Power  and 
Northeastern  I’ower.  Mohawk  Hudson 
Power  gained  several  points  on  merger 
rumors. 

lUility  Security  Issues 
Decrease  in  California 

Figures  just  released  by  the  Cali¬ 
fornia  Railroad  Comtnission  indicate 
that  the  security  issues  authorized  by 
tbe  commission  for  gas  and  electric 
utilities  decrea''ed  from  $183,877,100  in 
P)27  to  $*>J.lb2.7.S0  in  P)28.  This  was 
largely  due  to  the  fact  that  some  of  the 
major  hydro-electric  projects  started 
since  the  war  have  been  completed  and 
a  temporary  lull  in  development  has 
lieen  reached,  and  also  to  the  fact  that 


the  process  of  retiring  high  interest 
hearing  is.sues  with  those  at  lower  in¬ 
terest  rates,  which  began  several  years 
ago,  has  largely  been  completed.  Most 
of  the  new  money  reijuired  by  gas  and 
electric  properties  during  1928  was 
used  to  finance  additions  to  distribution 
facilities  to  care  for  the  demands  of 
new  customers,  which  was  about  normal 
during  the  year. 

(.'onsolidations  and  reorganizations 
during  1928  occupied  a  part  of  the  time 
of  the  commission,  although  there  were 
no  consolidations  of  a  major  character. 
Financing  begun  during  P>27  by  the 
Pacific  Gas  &  Electric  Company  for  the 
acijuisition  of  the  Western  l^tates  Gas  & 
Electric  Company,  .Sierra  &  San  Fran¬ 
cisco  Power  Company  and  Coast  Coun¬ 
ties  Gas  &  Electric  Company  were 
conifileted  through  the  issue  of  $20.- 
0()0,(X)0  of  bonds.  Aside  from  this,  pur¬ 
chases  and  mergers  were  confined  to 
small  gas,  electric,  water  and  telephone 
jiroperties. 


According  to  a  report  compiled 
and  just  issued  by  the  Water  Power 
Branch  of  the  Canadian  government,  the 
waterpower  installation  of  jnilp  and 
paper  mills  in  Canada  now  aggregates 
.‘>65,362  hp.,  of  which  283,009  hp.  is 
directly  connected  to  pulp  and  paper 
machines  and  282,243  hp.  to  electric  gen¬ 
erators.  In  addition  there  is  a  large 
turbine  installation  in  central-station 
plants  producing  the  power  sold  to  pulp 
and  paper  mills.  .Analysis  of  the 
figures  for  this  power,  sold  both  on  the 
horsepower-year  and  the  kilowatt-hour 
basis,  indicates  that  the  turbine  installa¬ 
tion  must  be  virtually  ecjual  to  the 
aggregate  installation  of  the  motors 
which  utilize  this  pow’er,  namely, 
789,530  hp.  The  turbine  installation 
supplying  power  to  pulp  and  jiaper  mills 
in  Canada  therefore  aggregates,  in 
round  figures.  1.355.000  hp.,  of  which 
1.071.87.3  hp.  is  hydro-electric  and  the 
remainder  direct  hydro  drive. 

The  tot.al  hydraulic  installation  uti¬ 
lized  in  the  pulp  and  paper  industry  is 
over  28  per  cent  of  the  total  installation 
for  the  whole  Dominion  and  the  power 
purchased  in  1927  amounted  to  almost 
one-third  of  all  the  power  produced  for 
sale  by  central  electric  stations  and 
earned  for  them  about  $11,500,(XX). 

'I'he  use  of  steam  as  a  source  of 
power  for  this  industry  in  Canada  is 
very  limited,  the  total  installation 
amounting  to  only  120,352  hp.,  or  8.2 
fier  cent  of  the  total  pow’er  installation 
and  being  usually  prompted  by  special 
conditions,  such  as  operation  in  close 
connection  with  the  manufacture  of 
lumber  when  refuse  from  the  latter  can 


3^0 

Electric  Storage  Battery  Shows 
Profit  of  $4,741,985 

The  report  of  the  Electric  Storage 
Battery  Company,  including  the  Willard 
Storage  Battery  Company,  to  the  New' 
York  Stock  E.xchange  for  nine  months 
ended  September  30,  1928,  shows  jirofit 
of  $4,741,985  after  expenses  .and 
charges,  but  before  federal  taxes.  De¬ 
ducting  e.stimated  federal  taxes  of 
$569, (XX),  net  profit  is  equal  to  $5.15  a 
share  earned  on  810.387  .shares  of  com¬ 
bined  common  and  preferred  stocks. 
Consolidated  income  account  for  nine 
months  ended  .Sejitember  .30.  1928, 

shows  gross  sales  amounting  to  $.33,- 
714,579;  costs,  expenses,  etc.,  $29,- 
447,511;  profit  from  sales,  $4,267,068; 
other  income,  $474,917;  profit  before 
federal  taxes.  $4,741,986;  estimated 
federal  taxes,  $569, 0(X);  net  profit, 
$4,172,985;  dividends,  $3,084,487;  sur¬ 
plus.  $1,088,498. 


be  used  as  fuel  under  the  boilers.  There 
is  also  some  slight  use  of  internal  com¬ 
bustion  engines,  engines  rated  at  763 
hp.  being  installed. 

Commenting  on  the  relationshi]) 
which  water  power  bears  to  the  pulp 
and  paper  industry  in  Canada,  the  re¬ 
port  says :  “'I'lie  advantages  of  the 
conversion  of  hydraulic  power  to  elec¬ 
trical  energy  appear  both  in  the  quality 
of  the  product,  which  is  improved  by 
the  uniform  speed  obtained,  and  in  the 
fact  that  under  modern  methods  of 
transmission  it  is  possible  to  develop 
power  at  sites  more  or  less  remote  from 
centers  of  labor  and  transportation  and 
to  transmit  it  to  points  where  these 
facilities  are  available  for  mill  opera¬ 
tion.” 

North  Boston  Lighting 
Stock  Issue  Announced 

To  shareholders  of  record  March  8. 
the  trustees  of  the  North  Boston  Light¬ 
ing  Properties  will  offer  the  right  to 
subscribe  to  one  share  of  common  stock 
at  par.  $50,  for  each  ten  shares  of  either 
preferred  or  common  then  held.  I'he 
rights  will  expire  March  29.  Full  pay¬ 
ment  may  be  made  .April  17  or  by  quar¬ 
terly  installments  terminating  January 
17.  1930.  The  effect  of  this  financing 
will  be  to  establish  a  share  capitalization 
of  228.078  shares  of  6  per  cent  preferred 
and  4.3.3,352  shares  of  common.  Last 
week  the  dividend  rate  on  the  latter  wa- 
increased  from  $2.25  annually  to  $3 
Recent  quotations  range  from  $60  to 
$64  for  the  preferred  and  from  $87  to 
$90  for  the  common.  The  proceeds  of 


A  Million  Hydro-Electric  Horsepower 
in  Canadian  Pulp  and  Paper 
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the  issue  will  he  utilized  in  rtnancin,'? 
improvements  in  the  subsidiaries  in  the 
Malden,  Gloucester,  Haverhill  and  East¬ 
ern  Massachusetts  Electric  Company 
territory.  The  North  Boston  properties 
are  controlled  by  Charles  H.  Tenney  & 
Company,  Boston. 


Larger  Customer-Ownership 
Sales  in  October 

Sales  of  electric  light  and  power  com¬ 
pany  stock  to  customers,  employees  and 
other  local  parties  in  October  consisted 
of  28,300  transactions,  involving  204.100 
shares,  valued  at  $15,332,000,  accord¬ 
ing  to  reports  received  by  the  Ei.ec- 
TRiCAL  World  from  the  companies  con¬ 
cerned.  This  is  a  decided  increase  over 
.September  and  several  preceding  months, 
each  characterized  by  sales  of  less  than 
$10,0(K),000,  though  still  short  of  the 
1927  monthly  average,  which  e.xceeded 
$20,000,000. 

Several  campaigns  resulting  in  im- 
])ortant  investments  by  the  public  are 
indicated  in  the  returns.  Two  of  them 
accounted  for  more  than  $3,()()0*0(M) 
each;  three  others  ran  above  $1,()00.()00. 
Half  a  dozen  showed  receipts  ranging 
between  $300,000  and  $6()(),(KK).  As 
usual,  the  majority  of  the  reports  in¬ 
dicated  no  sales  during  the  month. 
Gustomer-ownership  campaigns  depend 
on  local  conditions;  only  a  very  few 
companies  carry  on  sales  continuously ; 
the  totals  fluctuate  between  wide  limits 
as  more  or  fewer  sales  drives  happen 
to  be  active  in  a  given  month. 


Columbia  Gas  &  Electric 
to  Split  Stock 

Directors  of  the  Columbia  Gas  & 
Electric  Corporation  at  a  meeting  held 
January  4  recommended  that  the  stock¬ 
holders  on  April  4  ratify  proposals  to 
increase  the  common  stock  from 
3,372,695  to  8,431,738  shares  and  to  dis¬ 
tribute  the  additional  stock  to  share¬ 
holders  on  the  basis  of  2>  shares  for 
each  present  share.  Such  action  would 
give  the  stock  a  wider  distribution  by 
])lacing  the  market  value  of  the  shares 
within  reach  of  the  small  investor.  At 
the  same  meeting  the  number  of  di¬ 
rectors  was  increased  from  fifteen  to 
nineteen.  The  newly  elected  members 
of  the  hoard  included  Harry  J.  Craw¬ 
ford.  Emlenton,  Pa. ;  Charles  A.  Mun- 
roe,  Chicago;  Thomas  W.  Phillips,  Jr.. 
Butler.  Pa.,  and  William  C.  Potter. 
New  York.  The  board  also  declared 
the  regular  quarterly  dividends  of  $1.50 
on  the  preferred  and  $1.25  on  the  com¬ 
mon  stocks,  both  payable  February  15 
to  stock  of  record  January  19. 


Insull  Utility  Investment  Bo.xrd. 
— In  addition  to  the  officers  announced 
in  the  January  5  issue  of  the  Elec¬ 
trical  World,  the  hoard  of  directors 
of  the  Insull  Utility  Investments,  Inc., 
consists  of  the  followdng  members ; 
Walter  S.  Brewster  of  Russell  Brewster 
&  Company;  Britton  I.  Budd,  president 
Public  Service  Company  of  Northern 


Sebwab’s  Ten  Rules  to  | 
Keep  Prosperity 

'‘Pay  labor  the  highest  possible 
!  leages.  Prosperity  is  intimately 
related  to  a  liberal  wage  scale.  j 
i  “Treat  labor  as  a  business  \ 

!  partner.  Successful  industry  de-  i 
,  pends  more  on  human  relations  | 
than  upon  the  organization  of 
money  and  machines. 

“Coiuinct  business  in  the  jnll  ii 
light  of  day.  Public  confidence  j 
j  and  public  suspicion  may  be  j 
!  separated  only  by  a  door, 
j  “Remember  that  the  law  of  ii 

j  supply  and  demand  is  ine.ror-  || 
j  able.  It  would  also  be  well  to  | 

I  remember  that  there  is  no  neces-  1 
I  sity  for  producing  an  excess. 

I  “Lire  and  help  lire.  Even 

prosperous  industries  cannot 
afford  to  have  the  backward  in¬ 
dustries  too  far  behind  the  pro¬ 
cession — prosperity  to  he  per¬ 
manent  must  be  eijuably  dis-  'i 
trihuted.  ! 

“H’elcome  new  ideas.  To  es¬ 
tablish  permanent  institutions 
we  must  always  be  prepared  for 
:i  change.  ' 

i  “Mej'er  be  satisfied  that  what  \ 

has  been  achiered  is  sufficient.  \ 

!  Smugness  and  complacency  do  j 
not  promote  progress.  | 

j!  “Operate  business  on  the  \ 

most  economical  basis.  Price-  ! 
cutting,  over-expansion,  uneco-  j 
nomical  methods  of  distribution  1 
are  just  as  harmful  to  business  | 

!  and  to  the  public  as  price-fixing, 
i  monopolies  and  rebates. 

“Look  ahead  and  think  ahead.  \ 
It  is  easier  to  avoid  depressions  i 
than  it  is  to  cure  them.  p 

“Smde,  be  cheerful,  and  work  j 
I  upon  the  basis  that  the  funda¬ 
mental  purpo.se  of  business  is  to 
|i  promote  the  happiness  of  human 
beings.”  ; 


Illinois;  Edw'ard  J.  Doyle,  vice-presi¬ 
dent  Commonwealth  Edison  Company; 
Louis  A.  Ferguson,  vice-president 
Commonwealth  Edison  Company;  John 
I'.  Gilchrist,  vice-president  Common¬ 
wealth  Edison  Company;  John  H. 
Gulick,  vice-president  Commonwealth 
Edison  Company;  George  F.  Mitchell, 
vice-president  Peoples  Gas  Light  &  Coke 
Company ;  .Stuyvesant  Peabody,  presi¬ 
dent  Peabody  Coal  Company ;  Marshall 
E.  Sampsell,  president  Central  Illinois 
Public  .Service  Conmany;  H.  L.  Stuart 
of  Halsey,  Stuart  &  Com])any,  Inc.,  and 
Waldo  F.  Tobey  of  Isham,  Lincoln  & 
Beale. 


Enc.ineers  Pudlic  Service  Pre¬ 
ferred  Holders  Change  Shares  for 
Common. — Charles  W.  Kellogg,  presi¬ 
dent  of  the  Engineers  Public  Service 
Company,  has  announced  that  over 
80,000  shares  of  the  company’s  $5  divi- 
<lend  preferred  have  now  Iieen  converted 


into  common.  The  basis  of  con¬ 
version  therefore  changes  automatically 
from  nineteen  shares  of  common  for 
each  ten  preferred  to  seventeen  com¬ 
mon  for  each  ten  preferred  until  an  ad¬ 
ditional  40.000  shares  have  lieen  con¬ 
verted  at  the  new  rate. 


I  imken  Assets  Up  16  per  Cent 

The  statement  of  the  Timken  Roller 
Bearing  Company  and  subsidiaries,  not 
including  British  Timken,  Ltd.,  as  of 
June  30,  1928,  shows  total  assets  of 
$41,163,885  compared  with  $35,523,694 
on  December  31,  1927,  and  earned  sur- 
I)lus  $29,077,842  against  $25,679,340. 
Current  assets  totaled  $27,982,547  and 


A.xKeto:  June  30,1928 

*Proj)erty,  plant  and 

Dee  31,1927 

e«|uipnient 

$11,064,303 

$9,502,523 

Canli  . 

Accounts  and  notes  re- 

2,878,663 

583,529 

eeived 

3,020,560 

1,878,351 

Inventories . 

Government  securities 

5,301,823 

4,970.082 

and  accrued  interest.  . 

16,781,502 

16,814,466 

Deferred  eharges . 

409,592 

133,397 

Other  assets . 

1,707,442 

1,641.346 

Total . 

Liabilities; 

$41,163,885 

$35,523,694 

tCapital  stock . 

$6,000,000 

$6,000,000 

Accounts  payable . 

2,211,837 

1,194,070 

■Accrued  taxes,  etc . 

F'e<leral  tax  1927  unpaid 

245,099 

211,568 

installhient  . 

647,432 

Federal  tax  reserve . 

965,132 

i,  300, 000 

ContiiiKent  reserve . 

1,500,000 

1,100,000 

<  )ther  reserve . 

516,543 

38,716 

Earned  surplus . 

29,077,842 

25,679,340 

Total  . 

$41,163,885 

$35,523,694 

*  .After  tlepreciation,  amortization,  ete.  t  Repre¬ 
sented  by  1,200,882  no-par  shares. 

current  liabilities  $3,104,368  as  com¬ 
pared  with  $24,24f),428  and  $1,  405,637, 
respectively,  on  December  31,  1927. 

The  Consolidated  balance  sheet  of  the 
Timken  Roller  Bearing  Company,  not 
including  British  Timken,  Ltd.,  as  of 
Jime  30,  1928.  compares  as  shown  in 
the  accompanying  table ; 


German  Iu.eitric  Companie.*;  An¬ 
nounce  Profits. — The  board  of  direc¬ 
tors  of  Siemens  &  Halske  have  an¬ 
nounced  that  net  profits  for  the  year 
were  18,450.000  marks  (about 
$4.6(M),000)  ancl  declared  a  divielend  of 
14  per  cent,  as  against  10  per  cent  last 
year.  The  board  of  Siemens-Sclnickert 
announced  jirofits  of  16,560.(K)0  marks 
(about  $4,135,000)  and  declared  a 
dividend  of  8  ])er  cent  as  compared  with 
9  per  cent  in  1927. 


Southern  Canada  Power  Reports 
Increased  Earnings. — kWr  the  fiscal 
year  ended  .Sept.  30,  the  .Southern 
Canada  Power  Company  reports  net 
profit  of  $674,074,  after  all  charges, 
equal  after  preferred  dividends  to  $3.77 
a  share  on  100,000  common  shares  out¬ 
standing,  compared  with  net  of  $474,742. 
equal  to  $2.50  a  share  on  outstanding 
72,000  shares  in  the  preceding  year. 
Gross  revenues  totaled  $1,809,566. 
against  $1,534,280.  The  number  of 
customers  increa.sed  from  21,662  at  the 
end  of  the  previous  year  to  23,552  at  the 
end  of  this  year.  In  presenting  the  re¬ 
port  to  shareholders  J.  B.  Woo<lyatt, 
president,  said  in  part ;  “The  outlook  for 


January  12,1^20 — Electrical  World 


12.3 


itulustrial  jjrowth  in  the  company’s  terri¬ 
tory  was  never  as  good  as  it  is  tcxlay  and 
it  is  expected  that  a  continually  acceler¬ 
ating  movement  by  new  industries  in¬ 
tending  to  establish  plants  in  Canada 
will  l)e  noticeable  in  the  near  future. 
Comparative  statistics  show  that  the 
kilowatt-hour  output  for  the  year  was 
the  largest  in  the  history  of  the  com¬ 
pany.  reaching  138.160.340  kw.-hr..  as 
compared  with  125.452.960  during  the 
preceding  year.” 


Crockkr-W'iikki.kk  P.vys  .Accumula¬ 
tion'  Dividkn'I). — The  Crocker-Wheeler 
Electric  Manufacturing  Company  de¬ 
clared  a  dividend  of  2  per  cent  on  pre¬ 
ferred  stock  on  account  of  accumula¬ 
tions.  which  after  this  payment  will 
amount  to  12  per  cent,  and  the  regular 
*|uarterly  dividend  of  li  per  cent,  both 
jiayable  January  15  to  stock  of  record 
January  5.  _ 

Hartkori)  Ki.kcirk  Co.mpaxy  Tx- 
(  RKASKS  Dividkxi)  Rate. — 'file  Hart- 
tord  Electric  Light  Company.  Hartford. 
Conn.,  at  a  meeting  of  its  directors  voted 
t(»  increase  the  dividend  rate  from 
$2.50  a  share  annually  to  $2.75  a  share, 
fhi  a  (juarterly  basis  the  increase  is  from 
62^  cents  to  cents.  The  change  will 
go  itito  effect  with  the  dividend  pay¬ 
ment  as  of  Feb.  1.  1929. 


Ttai.iax  Superpower  .Adds  to  Direc¬ 
torate. — Count  Giuseppe  \'olpi  di 
Mi.surata.  formerly  Finance  Minister  of 
Italy,  has  been  elected  to  the  directorate 
of  the  Italian  Superpower  Corporation. 
Angelo  Forti.  chairman  of  the  General 
h'lectric  Company  of  Sicily.  Floyd  B. 
Odium,  vice-prersident  of  the  Electric 
Bond  &  .Share  Company,  and  S.  A. 
.Mitchell,  vice-president  of  Bonbright  & 
Company.  Inc.,  were  also  elected 
directors. 


Recent  Listings 

The  New  A'ork  Stock  Exchange  has 
authorized  the  listing  of  5,393  additional 
shares  of  common  stock,  class  A,  with¬ 
out  par  value,  of  the  General  Gas  & 
Electric  Corporation,  and  12,970  addi¬ 
tional  shares  of  common  stock,  class  B, 
without  par  value,  on  official  notice  of 
issuance  and  payment  in  full,  making 
the  total  amount  applied  for  366.866 
shares  of  common  stock,  class  A  and 
229,280  shares  of  common  stock,  class  B. 
The  New  York  Stock  Exchange  has 
also  authorized  the  listing  of  125.002 
additional  shares  of  common  stock  with¬ 
out  par  value,  of  the  North  American 
Company  on  official  notice  of  is.suance 
as  a  stock  dividend  of  2j  per  cent  pay¬ 
able  Jan.  2,  1929,  with  authority  to  add 
to  the  list  11.150  shares,  on  official 
notice  of  issuance  in  exchange  for  8.920 
shares  of  common  stock  of  W'estern 
Power  Corporation,  making  the  total 
number  of  shares  applied  for  to  date 
5.148,112  shares.  Eoreign  securities 
have  also  been  authorized  for  listing, 
guaranteed  secured  mortgage  sinking 
fund  gold  bonds  of  the  Tyrol  Hydro- 
Electric  Power  Company  to  the  amount 
of  $3.()00.()()()  having  been  added.  Among 
the  manufacturing  securities  listed  were 
275,000  shares  of  common  stock  of 
Cutler-Hammer,  Inc.,  without  par  value, 
on  official  notice  of  issuance  share  for 
share  for  outstanding  common  stock  of 
Cutler-Hammer  Manufacturing  Com¬ 
pany  (the  old  company).  There  were 
also  authorized  for  listing  81,038  addi¬ 
tional  shares  of  common  stock  of  the 
Electric  Storage  Battery  Company  with¬ 
out  par  value,  on  official  notice  of  issu¬ 
ance  as  a  10  per  cent  stock  dividend. 


Lehigh  Power  Seci^rities  Declares 
Txitial  Dividexi). — An  initial  dividend 
of  25  cents  per  share  was  recently  de¬ 


clared  on  the  common  stock,  no  par 
value,  payable  December  31  to  holders 
of  record  December  20.  The  company 
has  outstanding  3,104,450  common 
.shares,  of  which  the  National  Power  & 
Light  Company  owns  approximately  98 
per  cent.  _ 

American  European  Securities 
Company  Issues  Shares. — Cumulative 
preferred  stock  of  the  American  Euro¬ 
pean  Securities  Company,  numbering 
20,000  shares  has  just  been  offered  to 
the  investing  public  at  $99  per  share  and 
accrued  dividend  from  November  1, 
1928,  to  yield  over  6  per  cent.  This 
company  was  organized  in  1925  to  take 
over  the  assets  of  the  Investment  Com¬ 
pany  for  Electrical  Enterprises  in  the 
United  States,  a  .Swi.ss  corporation. 


IXTER.XATIOXAL  PapER  COMPANY 
Makes  Offering  of  Stock  to  Em¬ 
ployees.  International  Paper  Company 
is  making  an  offering  of  International 
Paper  &  Power  Company  7  per  cent  pre¬ 
ferred  stock  to  its  employees.  This  is 
the  fourth  stock  offering  of  the  company. 
In  the  fir.st  offering — made  in  1925 — 
2,002  employees  subscribed  to  a  total  of 
7.189  shares  ;  2,677  employees  subscribed 
to  a  total  of  8,488  shares  under  the  1926 
offering  of  preferred  stock,  and  under 
last  year’s  offering  3.310  employees  sub¬ 
scribed  to  a  total  of  1 1 ,247  shares.  The 
plan  is  designed  to  make  it  possible  for 
all  einjiloyees  to  become  stockholders. 
Employees  may  pay  for  their  stock  in 
full  or  by  installments  as  they  prefer. 
In  addition  to  the  dividends  on  the  stock 
the  company  pays  a  bonus  each  year  if 
the  subscriber  is  still  in  the  employ  of 
the  company  and  still  holds  his  .stock. 
A  bonus  of  $1  a  .share  will  be  paid  on 
Jan.  1,  1930.  and  increasing  at  the  rate 
of  $1  a  share  a  year  until  a  last  fixed 
bonus  of  $5  a  share  is  paid  on  Jan.  1. 
1934. 


Current  EarnitKjs  Reports  of  Electric  Eujht  and  Power  Companies 


1928 


1927 


Per  <  )i)eratin({ 
Cent  Ratio 
Increa.^e  1928  1927 


1928 


1927 


Per  Operating 

Cent  Ratio 

Increase  1928  1927 


American  Power  <&T.igtit  &  Subs. 
tYear  ended  Sept.  30) 


Gross  earnings  . 

$73,012,941 

$62,429,718 

16.9 

52 

55 

Net  earnings . 

35,056,551 

28,262,286 

24.  1 

.Associated  Gas  &  Electric 
(Year  endinl  Nov.  30l 

Gross  earnings  . 

42,000,909 

34,440,164 

22.0 

55 

52 

Net  earnings . 

18.943,912 

16,363,299 

16.0 

Hlackstone  Valiev  Gas  &  Electric 
&  Subs. 

(Year  ended  Nov.  30i 

Gross  earnings . 

6,053,017 

5,907,202 

2.5 

61 

64 

Net  earnings  . 

2,334,395 

2,121,803 

10.0 

Cities  .Service 

(Year  ended  Nov.  30) 

Gross  earnings . 

34,272.956 

32,925,032 

4.1 

Net  earnings . 

33,115,373 

31,821,368 

4.  1 

Commonwealth  Power 
(Year  ended  Nov.  30) 

Gri>ss  earnings  . 

58,066,062 

52,837,950 

9.9 

52 

53 

Net  earnings . 

28,157,772 

24,561,903 

14.6 

Consumers  Power 

(A' ear  ended  Nov.  30) 

Gross  earnings . 

30,123.849 

26,418,745 

14.0 

50 

52 

Net  earnings . 

15,143,693 

12,805,826 

18.3 

Electric  Power  &  Light  &  Subs . 
(A' ear  ended  Sept.  30) 

Gross  earnings . 

54,079,591 

52,110,492 

3.7 

54 

55 

Net  earnings  . 

24.788,721 

23,260,398 

6.5 

Engineers  Public  Service  &  Subs. 
(A’ ear  ended  Nov.  30) 

Gross  earnings . 

31,303,850 

29,354,615 

6.6 

58 

61 

Net  earnings  . 

12.998,349 

1 1,333,732 

14.7 

Galvsston-Houston  Electric  & 
.Subs. 

(Year  ended  Nov.  30) 

Gross  earnings  ... 

5,237,880 

5,038,616 

3.9 

67 

69 

Net  earnings . 

1,705,433 

1,550,736 

9.9 

General  Gas  &  Electric  &  Subs. 
(Year  ended  Oct.  31) 


Gross  earnings . 

.  $23,089,363 

$25,092,901 

—8,0 

42 

45 

Net  earnings . 

Kansas  City  Power  &  Light 
(A'ear  ended  Nov.  30) 

.  13,486,964 

13,642,460 

— I.l 

•  • 

Gross  earnings . 

.  13,675,777 

12,305,413 

11.2 

48 

49 

Net  earnings . 

Penn-Ohio  Edison  &  Subs. 
(Year  ended  Nov.  30) 

6,671,586 

6,170,801 

8.1 

•  • 

•  • 

Gross  earnings . 

.  26,610,625 

25,580,857 

4.0 

59 

64 

Net  earnings . 

Portland  Electric  Power 
(A'ear  ended  Nov.  30) 

.  10,810,956 

9,233,670 

16.4 

•  • 

•  • 

Gross  earnings . 

.  12,507,207 

1 2, 1  58,668 

2.9 

60 

60 

Net  earnings . 

Puget  Sound  Power  &  Light 
Subs. 

(Year  ended  Nov.  30) 

5,029,053 

& 

4,906,544 

2.5 

Gross  earnings . 

.  15,146,340 

14,808,793 

2.3 

56 

57 

Net  earnings . 

Southern  California  Edison 
(Year  ended  Nov.  30) 

6,626,873 

6,308,986 

5.0 

•  • 

•  • 

Gross  earnings . 

.  34.825,941 

30,487,313 

14.0 

33 

32 

Net  earnings . 

Tennessee  Electric  Power 
(A'ear  ended  Nov.  30) 

.  23,418,352 

20,617,590 

14.0 

•  • 

•  • 

Gross  earnings . 

.  13,382,302 

12,472,642 

7.3 

52 

54 

Net  earnings . 

Texas  Power  &  Light 
(A'ear  ended  Oct.  31) 

6,460,122 

5,733,958 

12.7 

•  • 

Gross  earnings . 

9.679,490 

9,353,780 

3.0 

53 

55 

Net  earnings .  4,524,410 

Virginia  Electric  &  Power  &  .Subs. 

(Year  ended  Nov.  30) 

4,158.789 

9.0 

60 

Gross  earnings . .  . 

16,155,804 

15,440,586 

4.6 

57 

Net  earnings . 

6.947.585 

6,245,418 

11.2 
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N.E.M.A.  Executives  Comment  on 
Factors  Affecting  Industry 


Electrical  Industry  Asset  to 
Nation  s  IV  el  fare 

Bv  Huxtington  B.  Crouse 

President  Xational  Electrical  Manufac¬ 
turers’  Association 

If  a  study  of  the  underlying  causes  of 
industry  growth  is  made  in  this  coun¬ 
try,  it  will  be  found  that  the  electrical 
industry  has  made  great  contributions 
to  national  industrial  welfare.  The 
many  applications  of  electricity  and  the 
usefulness  and  attractiveness  of  elec¬ 
trical  products  have  stimulated  the 
growth  of  the  electrical  industry  in  all 
its  branches  and  have  supplied  many  of 
the  facilities  that  enable  other  indus¬ 
tries  to  reach  new  heights  of  prosperity 
during  1928.  In  addition  to  these  con¬ 
tributions  to  material  welfare  the  elec¬ 
trical  industry  has  helped  to  bring  about 
the  new  standards  of  living  and  comfort 
that  exist  iij  this  country. 

W  ith  each  passing  year  comes  added 
proof  that  we  as  a  nation  are  becoming 
electrical-minded. 

Assurance  that  these  general  stand¬ 
ards  of  service  will  be  permanent  and 
show  steady  improvement  each  year  is 
indicated  by  the  enthusiastic  co-opera¬ 
tion  of  all  branches  of  the  electrical  in¬ 
dustry  in  approaching  important  prob¬ 
lems. 

Keener  Competition  Stimulates 

Electrical  Industry 

By  F.  R.  Fishb.\ck 
Vice-President  in  Charge  of  Af^paratus 

Dh'ision,  .Xational  Electrical  Manu- 
fac t  u re rs ’  .-} ssoc  iat  ion 

The  keener  competition  in  industry 
of  all  kinds  during  the  year  1928  has 
been  of  help  to  the  members  of  the 
Xational  Fdectrical  Manufacturers’  As¬ 
sociation  and  the  electrical  industry  as  a 
whole.  The  past  year  has  been  marked 
by  an  increasing  necessity  among  manu¬ 
facturers  to  reduce  costs  and  man-power. 
Due  to  the  flexibility  of  electrical  power, 
both  in  the  transmission  and  application 
of  power,  the  electrical  industry  has  had 
an  important  part  to  play  in  this  year. 
It  can  be  said,  therefore,  that  the  elec¬ 
trical  manufacturer  has  concentrated  on 
the  problem  of  manufacturing  auto¬ 
matically. 

This  year  has  shown  a  tendency 
toward  the  more  efficient  use  of  elec¬ 
tricity  rather  than  the  mere  use  of  it. 

The  large  units  in  each  specific  in¬ 
dustry  are  practically  electrified  through¬ 
out.  It  will  now  be  necessary  for  the 
small  units  to  follow  in  order  to  stay 
in  business. 


The  problem  ahead  of  N.E.M.A.  and 
the  electrical  industry  is  therefore  one 
of  more  intensive  education. 

In  view  of  the  overnight  develop¬ 
ments  in  electrical  engineering,  it  is  the 
part  of  a  fortune  teller  rather  than  that 
of  an  engineer  to  foretell  what  1929  will 
produce. 

It  can  be  safely  stated,  however,  that 
the  u>e  of  electricity  is  bound  to  be 
greatly  increased. 


Public  Interest  Paramount 
in  Industry's  Policies 

By  Alfred  E.  W’aller 
Managing  Director 
National  Electrical  Manufacturers" 
Association 

• 

The  electrical  manufacturing  industry 
will  continue  during  the  coming  year  its 
intensive  study  of  the  technical  and  com¬ 
mercial  problems  which  concern  its  de¬ 
velopment.  Co-operative  self-govern¬ 
ment  by  industry,  in  the  public  interest, 
is  the  order  of  the  day,  and  the  elec¬ 
trical  industry  is  making  unprecedented 
progress  along  these  lines.  A  clear  and 
concise  statement  of  the  public  interest 
is  used  as  the  policy  approach  to  in¬ 
dustry  problems.  It  is  a  primary  duty 
of  trade  associations  to  bring  every  unit 
of  their  industry  into  action  on  this 
basis.  Gratifying  progress  has  been 
made  during  the  past  year  and  greater 
progress  is  certain  in  the  months  to 
come. 


Sales  of  Washing  Machines 


Aggregate  sales  of  electric  washing 
machines  during  the  third  (luarter  of 
T>28  reached  the  unprecedented  total  of 
269,584.  which  compares  with  the  sec¬ 
ond  (juarter  total  of  204,337,  an  increase 
of  almost  33 A  per  cent.  This  total  com¬ 
pares  with  the  previous  high  of  220,645 
for  the  second  (|uarter  of  1926. 

-\ccording  to  pre>ent  indications  the 


year’s  total  will  exceed  900,000,  which 
compares  with  775,661  for  1927  and 
843,645  for  1926. 

Incandescent  Lamp  Sales 
Exceed  Half  Billion 

Sales  of  incandescent  lamps  in  the 
United  States  during  1928  were  ap¬ 
proximately  319,000,000  large  size  and 
240,000,000  small  lamps,  according  to 
a  review  of  the  electrical  industry  for 
the  year  by  John  Liston  of  the  General 
Electric  Company.  This  is  an  increase 
of  about  1,500.000  in  the  large  sizes 
over  1927  and  20.500,000  in  the  small 
sizes  over  the  previous  year. 

“Sales  during  the  past  year  were  the 
largest  in  the  history  of  the  industry,” 
according  to  Mr.  Liston.  “The  new 
type  lamps  with  inside  frosted  finish, 
introduced  two  years  ago,  have  met 
with  marked  success.  The  demand  for 
these  new  lamps  is  now  about  98  per 
cent  of  the  total  sold. 

“Large  lamp  prices  are  now  49  per 
cent  and  miniature  lamp  prices  are  48 
per  cent  of  the  corresponding  1914 
figures.” 

Sales  of  Electrical 
Merchandise 

The  following  items  are  included  in 
a  summary  of  the  sales  of  electrical 

merchandise  published  by  Electrical 
Merchandising  in  the  January  issue: 

1927  1928 

Heater.s  and  radiators  f  2, 475, 000  $2,430,000 
Oil  burners  (motor- 

driven  mechanical 

draft  only)  .  64,750,000 

Kanpes  .  17,600,000  22,175,000 

Refrigerators,  do¬ 
mestic  .  82,125,000  128,700,000 

Cookers .  1,800,000  1,000,000 

Heating  appliances..  32,963,844  39,598,000 

British  Electrical  Orders 
Below  Estimate 

The  total  capacity  of  electrical  plant 
placed  on  order  in  Great  Britain  during 
the  first  nine  months  of  1928  was 
slightly  over  400,000  kw.,  although  at 
least  700,000  kw.  was  anticipated  by 
the  British  Electrical  and  Allied  Manu¬ 
facturers’  Association.  Industry  ac¬ 
counted  for  almost  35  per  cent  of  this 
total,  owing  to  certain  very  large  con¬ 
tracts  of  a  special  nature.  This  per¬ 
centage  represented  by'  industry  was  the 
highest  recorded  in  any  year  since  the 
conclusion  of  the  war  and  is  attributable 
to  the  greater  activity  ruling  in  industry 
in  1927.  Supply  undertakings,  espe¬ 
cially  the  power  companies,  have  been 
below  normal  in  the  orders  they  have 
placed  for  generating  plant.  There  are 
indications,  however,  that  rapid  im- 
Iirovement  will  set  in  in  the  last  quarter 
of  the  year. 
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Market  Conditions 

c/fK _ __J^^ 

Naturally  the  turn  of  the  year  brought  no  radical  change 
in  the  trend  or  volume  of  electrical  manufacturing  business, 
but  the  outlook,  according  to  officials  of  the  leading  producers, 
is  for  at  least  as  satisfactory  a  period  during  the  opening  months  of 
this  year  as  was  the  closing  (piarter  of  1928.  This  (puirter  was,  in 
many  lines,  the  best  on  record. 

Power  company  purchases  continue  to  feature  business  throughout 
the  East,  including  New  England  and  the  Southeast.  One  order  for 
generators  reached  a  total  of  $175,000.  Tmiuiries  are  e.xceedingly 
active  in  these  districts. 

Central-station  business  is  active  also  in  the  Middle  West  and  St. 

Louis  districts,  and  is  supplemented  by  substantial  industrial  demand. 

The  railroad  business  is  expected  to  provide  some  sizable  orders  in 
the  near  future. 

The  Pacific  Coast  area  reports  a  number  of  large  equipment  orders 
from  power  companies  as  well  as  a  satisfactory  volume  from  indus¬ 
trial  sources.  The  British  Columbia  Electric  Railway  will  spend 
$8,000, CRK)  in  the  development  of  power  resources  this  year.  The 
Puget  .Sound  Power  &  Light  Company  has  a  large  construction  pro¬ 
gram  under  way. 


Active  Buying  in 
Eastern  District 

Sizable  transactions  are  in  progress 
in  the  Eastern  district  for  a  diversified 
line  of  electrical  equipment.  Inquiries 
are  brisk  and  a  good  accumulation  of 
orders  seems  de.stined  to  ensue.  Manu¬ 
facturers  are  encouraged  over  the  out¬ 
look  for  the  first  quarter  of  1929.  A 
Connecticut  power  company  has  con¬ 
tracted  for  a  40.000-kw.  turbo-generator 
to  cost  $475,000.  A  cement  company 
in  Texas  has  ordered  a  3,500-kw.  unit 
of  the  same  type  from  a  Pennsylvania 
maker,  while  a  utility  company  in  the 
same  state  has  placed  a  contract  with  a 
New  York  manufacturer  for  a  25,000- 
kw.  turbo-generator  to  cost  $400,000. 
.\  metropolitan  power  company  has 
given  a  commitment  for  transformers 
and  oil  circuit  breakers  for  a  substation 
installation  to  cost  $235,0(K).  A  mu¬ 
nicipality  in  Missouri  has  purchased  a 
switchboard  and  auxiliary  apparatus  for 
a  municipal  power  plant. 

The  demand  for  industrial  eejuipment 
shows  a  tendency  to  be  a  little  quiet, 
with  the  exception  of  motors,  which  are 
recording  satisfactory  s.iles.  Chemical 
plants,  iron  and  steel  mills,  cement  mills, 
automobile  plants,  j)aper  and  textile 
mills  are  the  most  active  industrial  buy¬ 
ers  at  the  present  time.  The  call  for 
fractional-horsepower  motors  continues 
active.  A  manufacturer  of  washing 
machines  in  northern  New  York  has 
purchased  a  <iuantity  of  such  units  to 
an  amount  of  $30.(MH),  while  a  maker 
of  ptnnps  anti  compressors  in  Connecti¬ 
cut  has  also  been  an  active  buyer.  .\n 
aircraft  manufacturer  in  Connecticut  has 
contracted  for  a  quantitv  of  impellers  to 
cost  $4().0()(). 

•A  manufacturer  of  high-tension  porce¬ 
lain  insulators  says  that  indications 
point  to  a  record  year  for  etiuipment  of 
this  kind  during  1929.  A  maker  of 
fuses  says  that  there  is  a  fair  demand 


for  those  of  cartridge  type,  but  that  plug 
fuses  are  very  inactive.  The  call  holds 
excellent  for  electric  elevators  in  the 
metropolitan  zone;  a  department  store 
has  placed  an  order  with  a  New  York 
manufacturer  for  equipment  of  this  kind 
to  cost  $75,000.  Floodlighting  equip¬ 
ment  and  beacon  lamps  for  airport  serv¬ 
ice  are  in  an  expanding  market  and 
record  sales  are  expected  during  the 
next  twelve  months.  Construction  proj¬ 
ects  are  as  follows : 

The  Utah  Copper  Company,  New  York, 
plans  the  electrification  of  its  copper  min¬ 
ing  properties  at  Bingham,  Utah,  to  cost 
$500,000.  Schenectady,  N.  Y.,  plans  a  cen¬ 
tral  fire  signal  station  to  cost  $45,000.  The 
General  Cable  Corporation,  New  York, 
has  purchased  property  adjoining  its  plant 
at  Perth  Amboy,  N.  J.,  and  contemplates 
an  addition  to  cost  $.150,000.  The  Eastern 
New  Jersey  Power  Company,  Asbury 
Park,  N.  J.,  plans  a  call  for  bids  for  a 
proi)osed  steam-operated  electric  power 
jdant  at  Sayreville,  N.  J.,  to  cost  $5,000,000. 
The  American  Container  Company,  Phila¬ 
delphia,  plans  a  plant  unit  to  cost  $200,000. 
The  proposed  electric  steel  foundry  of  the 
American  Foundries  Company,  Philadel¬ 
phia,  at  Eddystone,  Pa.,  referred  to  last 
week,  will  cost  $5,000,00t),  instead  of 
smaller  sum,  previously  noted.  The  Rex 
Hiede  Rubber  Manufacturing  Company, 
East  Brady,  Pa.,  will  build  an  addition  to 
cost  $70,000.  The  Pennsylvania  Power 
Company,  New  Castle,  Pa.,  will  built  a 
substation  and  make  extensions  in  trans¬ 
mission  lines  to  cost  $750,000.  The  Penn¬ 
sylvania  Training  School,  Morganza,  Pa., 
will  receive  bids  until  Jan.  18  for  a  gas 
engine-generator  set  of  250  bp.  capacity, 
with  accessories.  The  National  Tube  Com¬ 
pany,  Pittsburgh,  plans  extensions  in  its 
steel  tube  mills  at  McKeesport,  Pa.,  and 
Lorain.  Ohio,  to  cost  $15,000,000.  The 
.American  Window  Glass  Company,  Pitts¬ 
burgh,  plans  an  expansion  in  its  plant  at 
Arnold,  Pa.,  to  cost  $3,000,000.  The  Gulf 
Refining  Company.  Pittsburgh,  plans  a  lab¬ 
oratory  to  cost  $100,000.  The  General 
Purchasing  Officer,  Panama  Canal.  Wash¬ 
ington.  will  receive  bids  until  January  18 
for  blowers,  pressure  gages,  etc.  (Panama 
Schedule  1930. ) 


Pouer  Equipment  Active 
in  New  England 

Activity  in  orders  and  negotiations 
marks  the  trend  in  the  New  England 
district.  Du’  ing  the  past  week  an  order 
for  three  w^aterwheel  generators  for  a 
western  Massachusetts  hydro-electric 
plant,  amounting  to  more  than  $175,000, 
W'as  received  by  one  manufacturing 
company.  Negotiations  and  inquiries 
are  gaining  and  much  optimism  prevails 
in  view  of  large  orders  to  be  placed 
soon.  Industrial  etiuipment  orders  re¬ 
ceived  include  power  motors  for  paper 
mill  use,  consisting  of  several  200  bp. 
units  and  accessories  and  control 
amounting  to  $30,000,  an  order  for  5,000 
small  motors  to  be  used  in  the  manu¬ 
facture  of  electrical  appliances  and 
numerous  small  lots  of  motors  ranging 
up  to  50  hp.  One  manufacturer  recorded 
sales  in  motors  amounting  to  over  $65,- 
000  and  another  reports  an  encouraging 
activity  in  power  control  apparatus. 
Scheduled  material  is  moving  well ; 
commercial  electric  ranges  are  active 
and  interest  in  these  appliances  is  in¬ 
creasing.  Industrial  activity  in  this  dis¬ 
trict  is  reported  to  be  gaining  more 
stability ;  employment  conditions  are 
more  favorable  than  a  year  ago  and 
merchandising  prospects  are  promising. 

V olume  of  Business  Gfiod 
in  Southeast 

Considerable  agitation  regarding  pros¬ 
pective  large  commercial  and  industrial 
projects  but  few  orders  of  outstanding 
size  were  to  be  noted  in  the  South¬ 
east,  but  the  general  volume  of  business 
is  satisfactory.  One  interesting  order 
placed  was  for  $13. 300  worth  of 
weatherproof  stranded  copper,  while 
some  other  large  orders  for  wire  were 
one  for  57,0(K)  lb,  of  Nos.  2,  6  and  2/0 
weatherproof  and  40,000  lb.  of  No.  4 
bare  copper.  One  of  the  larger  power 
companies  ordered  outdoor  switching 
equipment  approximating  SIO.'OOO,  while 
another  company  will  order  electrical 
equipment  amounting  to  $40,000  for  a 
new  substation  job.  One  company’s 
watt-hour  meter  orders  totaled  $2,600. 
Some  other  central-station  orders  were 
for  bare  stranded  copper  amounting  to 
$1,960,  small  disconnect  switches  total¬ 
ing  $1,616  and  $1,600  worth  of  small 
transformer  etiuipment.  The  Georgia 
Power  Company  has  announced  an  ex- 
ftansion  and  improvement  budget  of 
$7,000,000  for  1929. 

Two  textile  mills  in  North  Carolina 
placed  orders  for  motor  equipment,  the 
orders  approximating  $4.(K)0  each.  An 
ore  mining  plant  in  Georgia  ordered 
100  hp.  in  motors  for  an  addition  to  its 
plant.  The  airport  in  Birmingham  let 
a  contract  covering  $6,000  worth  of 
field  lighting  equipment  and  the  city 
of  Atlanta  ordered  lighting  fi.xture' 
amounting  to  $3,000  for  school  build¬ 
ings  now  under  construction.  (Con¬ 
struction  projects  are  as  follows: 

The  Harver  Paper  Company,  Wellsburg 
W.  \^a.,  plans  expansions  to  cost  $8(),()0<' 
Elkins,  W.  Va.,  plans  a  municipal  electric 
light  and  power  plant.  The  Tennessee  Elec¬ 
tric  Power  Company,  Chattanooga,  Tenn. 
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plans  a  steel  tower  transmission  line  from 
Xashville  to  Centerville,  Tenn.,  about  45 
miles.  The  Shelbyville  Mills,  Inc.,  Shelby- 
ville,  Tenn.,  plans  an  addition  to  cost 
$100,000.  The  Piedmont  Quarries,  Inc., 
Winston-Salem,  N.  C.,  plans  extensions  to 
cost  $75,000.  Walhalla,  S.  C..  plans  an 
ornamental  lighting  system.  The  Missis¬ 
sippi  Power  Company,  Gulfport,  Miss., 
plans  a  power  substation  at  Blue  Mountains, 
Miss.,  to  cost  $40,0(K).  Orlando,  Fla.,  plans 
a  power  substation  in  the  downtown  dis¬ 
trict,  to  cost  $30,000. 

Industrial  Buying  Active 
on  Pacific  Coast 

The  week’s  outstanding  order  on  the 
Pacific  Coast  covers  a  20,()(M)-kw.  tur¬ 
bine  and  a  30,0()()-s(j.ft.  condenser,  or¬ 
dered  from  the  W'estingliouse  Company 
by  the  Hawaiian  Electric  Company  to 
handle  the  increased  urban  and  planta 
tion  load  around  Honolulu.  The  order 
is  valued  at  $5()0,()n()  and  is  to  be  in¬ 
stalled  next  fall  under  the  direction  of 
Dwight  P.  Robinson  of  Philadelphia. 
Other  machinery  business  covers  a  250- 
kva.  General  Electric  generator  for 
waterwheel  drive  and  a  switchboard, 
valued  at  $6,000,  also  for  the  Hawaiian 
Islands;  two  oil  well  drilling  motors 
valued  at  $2,500  for  the  Kern  district, 
and  nine  power  feeder  regulators.  36- 
kva.  size,  valued  at  $13,000.  Manufac¬ 
turers  report  many  orders  for  renewals 
and  sj)ares  due  to  the  annual  plant  over¬ 
hauling,  one  order  covering  $15,000 
worth  of  turbine  parts. 

A  railroad  is  ordering  two  carload  of 
glass  insulators  and  much  pole  line 
business  is  expected  from  railroads 
within  the  next  few  months,  also  an 
amount  of  car  and  shop  w  iring  material. 
Miscellaneous  business  covers  carloads 
of  7-in.  35  ft.  poles  for  Petaluma  and 
•Sacramento,  300  treated  poles,  size  8  in. 
45  ft.,  for  Honolulu,  and  $2.(K)U  worth 
of  5()0,0()0-circ.mil  leaded  cable  for  a 
power  company. 

Fi.xceptionally  large  projected  building 
covers  a  2()-story  apartment  house  for 
.San  Francisco  valued  at  $1,500,(K)0:  a 
$4,000,000  cement  plant  for  Torrance,  a 
$1,000,000  tire  factory  for  Los  Angeles 
and  tJie  new  Pittsburgh  glass  plant  near 
Los  Angeles. 

The  larger  motor  and  apparatus  sales 
reported  in  the  Puget  .Sound  district 
include  $1(M),000  worth  of  woodworking 
machinery,  motors,  .switchboards,  etc., 
to  the  IVIcCleary  door  factory  at  Mc- 
C'leary,  Wash. :  $6,000  worth  of  motors 
for  a  mill  in  .Skagit  C'ounty ;  a  100-hp. 
motor  and  texrope  drive  for  a  cement 
mill  at  Concrete,  Wash.;  a  75-hp.  motor 
and  several  smaller  ones  for  a  sawmill 
in  Alaska,  and  two  15-kw.  generators 
and  a  half  dozen  small  motors  for  an 
.Alaskan  fish  cannery.  'I'he  Puget 
.Sound  Power  &  Light  Company  has 
adopted  a  budget  of  appnjximately 
$*>.(jo0,000  to  meet  construction  recpiire- 
ments  for  1926,  this  sum  exceeding  last 
vear’s  budget  by  $4.()()(),()0().  Nearly 
$5.()()0,000  of  the  appropriation  will  be 
'pent  in  completion  of  the  Shuffleton 
team  plant  at  Renton,  near  Seattle, 
while  the  balance  will  be  distributed 
tlirough  eastern  nd  central  Washing¬ 
ton.  About  $3()(),()U()  will  be  spent  in 


No  Valid  Reason  for  Less 

Construction  in  1Q2Q 

By  L.  K.  Comstock 
Chairvum  of  the  Hoard 
L.  K.  Comstock  ir  Company,  Inc. 

The  amount  of  electrical 
construction  contracted  for  in 
1928  was  greater  than  in  1927  by 
more  than  10  per  cent.  The  con¬ 
struction  contracted  for  in  1927 
was  greater  by  about  1 1  per  cent 
than  that  for  1926,  which  was 
the  record  up  to  1926  for  all 
time. 

(here  seems  to  be  no  vali<! 
rea.son  within  sight  for  any  ma¬ 
terial  diminution  in  the  volume 
for  1929;  rather,  an  increase. 


Bellingham  for  new  lines  and  equipment, 
rhe  British  Columbia  Electric  Railway 
Company,  X'ancouvei .  B.  C..  plans  an 
expenditure  in  e.xcess  of  $8.(K)().()(K)  in 
development  of  power  resources  during 
the  year,  the  major  portion  at  Ruskin, 
on  the  Stave  River,  in  construction  of 
a  43.()00-hp.  hydro-electric  plant.  A 
$500,000  wool  spinning  mill  is  planned 
in  Portland.  Ore.,  by  the  Jantzen  Knit¬ 
ting  Mills,  and  the  Hanify  Lumber 
Company  plans  tbe  electrification  of  its 
mill  at  Raymond,  Wash.  Construction 
projects  are  as  follows: 

The  General  Water  Heater  Corporation, 
Los  Angeles,  plans  a  plant  at  Burbank, 
Calif.,  to  cost  $100,000.  The  Paraffine 
Companies,  Inc.,  Emeryville,  Calif.,  plans 
extensions  in  its  roofing  i)aiH*r  manufac¬ 
turing  mills  to  cost  $500,000.  The  Kinner 
-Airplane  &  Alotor  Corporation.  Glendale, 
Calif.,  will  establish  an  aircraft  manufac¬ 
turing  plant  to  cost  $70,000.  Los  Angeles 
and  Salinas,  Calif.,  and  A’uma,  .Ariz.,  plan 
ornamental  lighting  systems.  Seattle, 
Wash.,  plans  a  power  substation  on  Third 
Street,  to  cost  $350,000.  The  Western 
Colorado  Power  Company,  Durango,  Colo., 
plans  e.xtensions  in  the  44.0l)0-volt  trans¬ 
mission  line.  Tombstone,  Ariz.,  plans  the 
installation  of  an  engine-generator  unit 
and  auxiliary  equipment  in  its  municipal 
l)ower  plant. 

Business  on  Same  Level 
in  St.  Louis 

General  business  conditions  in  the  St. 
Louis  district  remain  as  last  reported. 
The  sales  of  stock  sizes  of  apparatus 
seem  to  have  fallen  otif  slightly,  but  in 
the  last  few  days  iiKjuiries  have  been 
coming  in  good  volume.  One  of  the 
large  pipe  line  companies  has  closed  a 
contract  for  27  electrically  driven  line 
pumps  to  cost  about  $30().(H)().  Each 
pump  will  have  a  40()-hp.  motor  and  the 
order  for  the  motor  equipment  will  be 
placed  in  a  short  time.  A  20()-kw.  al¬ 
ternator  was  bought  by  one  of  the  rail¬ 
way  companies  for  $4,000,  also  a  200-hp. 
au.xiliary  motor  costing  $5,000  for  a 
local  power  company.  A  central-station 
company  in  the  southern  part  of  the  dis¬ 
trict  purchased  a  stoker,  the  installation 
to  cost  $10,(M)0.  Construction  projects 
are  as  follows : 

The  Missouri  Electric  Power  Company, 


Mountain  Grove,  Mo.,  plans  a  145-mile 
transmission  line  from  Marshfield  to  Cuba, 
Mo.  The  A.  P.  Green  Fire  Brick  Com¬ 
pany,  Me.xico,  Mo.,  will  make  extensions 
to  cost  $1()0,()0().  The  Wood  Parts  Cor¬ 
poration.  West  Helena,  Ark.,  plans  an  addi¬ 
tion  to  cost  $80,0(X).  The  O.  K.  Ice  Cream 
&  Candy  Company,  Pine  Bluff,  Ark.,  plans 
a  factory  to  cost  $100,000.  Bryan,  Tex., 
plans  additions  in  its  ornamental  lighting 
system.  San  Antonio,  Tex.,  plans  a  fire 
and  police  signal  alarm  system  with  under¬ 
ground  conduits.  Spur,  Tex.,  plans  a  mu¬ 
nicipal  electric  light  and  power  plant.  The 
Louisiana  Public  Utility  Company,  Lafay¬ 
ette.  La.,  plans  a  power  plant  and  an  ice¬ 
manufacturing  plant  at  Oakdale.  La.,  to 
cost  $65,000. 

Building  Outlook  Encouraging 
in  liliddle  lE^est 

General  business  in  the  Middle  West 
apparently  got  ofif  to  a  gcxxl  start  the 
first  week  in  the  new  year.  The  inven¬ 
tory  period  found  most  industries  with 
normal  stocks  on  hand  and  in  a  gen¬ 
erally  satisfactory  condition.  The  build¬ 
ing  outlook  is  encouraging,  considerable 
highway  construction  is  anticipated  and 
a  large  amount  of  railroad  mat^ial  is 
expected  to  be  placed.  Reports  ^f  the 
steel,  automotive  and  agricultural  imple¬ 
ment  manufacturing  industries  indicate 
a  highly'  satisfactory  condition,  while 
billions  of  dollars  are  scheduled  for 
e.xpenditure  by  tbe  utility  companies  in 
their  investment  programs.  Among  the 
interesting  orders  placed  was  one  for 
transformer  ])arts  valued  at  $95,000  and 
one  for  spare  turbine  parts  valued  at 
$65,000.  (ieneral  commitments  are 
large,  one  untility  company  averaging 
$166,000  per  day.  Several  of  the  large 
companies  have  taken  advantage  of  the 
low  tin  market,  placing  large  commit¬ 
ments  for  solder.  Jobbers’  sales  have 
been  generally  gocxl  and  further  im¬ 
provement  is  looked  for  throughout  the 
coming  year.  Construction  projects  are 
as  follows : 

The  LaCrosse  Rubber  Mills  Company, 
Indian  Hill,  LaCrosse,  Wis.,  plans  addi¬ 
tions  to  cost  $100,000.  The  Wisconsin 
Valley  Power  Company,  Wausau,  Wis., 
plans  a  transmission  line  from  W’oodruff 
to  Sayner,  Wis.,  also  a  line  between  Hazel- 
burst  and  Lac  du  Flambeau,  Wis.  Motor 
Products  Corporation,  Detroit,  plans  four 
plant  units  to  cost  $200,000.  The  White 
Star  Refining  Company,  Detroit,  plans  an 
oil  refinery  to  cost  $200,000.  The  Burton- 
Dixie  Corporation,  Chicago,  plans  a  mat¬ 
tress  factory  at  Lansing,  Mich.,  to  cost 
$225,(XK).  The  C.  .A.  Burnette  Company, 
Chicago,  plans  a  cold  storage  plant  to  cost 
$60,000.  The  Federal  PijK'  it:  .Supply  Com¬ 
pany,  Chicagc),  plans  a  jjlant  unit  to  cost 
$300,000.  The  \’an  Camp  Packing  Com- 
pany,  Iidiana{M>lis,  Ind.,  plans  an  addition 
to  its  canning  plant  at  P'lwood,  Ind.,  to  cost 
$65,000.  The  Cleveland  Electric  Illuminat¬ 
ing  Ct)mpany,  Cleveland,  plans  an  addition 
to  its  Avon,  Ohio,  power  plant  and  ex¬ 
tensions  to  substations  to  cost  $5,000,0(K). 
The  Continental  Lithograph  Corporation. 
Cleveland,  Ohio,  plans  a  factory  to  cost 
$125,000.  The  Crown  Overall  Manufac¬ 
turing  Company.  Cleveland,  Ohio,  plans  a 
factory  addition  to  cost  $200,000.  The 
Estates  Stove  Company,  Hamilton,  Ohio, 
plans  an  addition  t(j  cost  $f)0.000.  The 
l.iblx’v-Owens  Sheet  Glass  Company,  To¬ 
ledo,  Ohio,  plans  a  plate  glass  manufac¬ 
turing  plant  and  grinding  unit  to  cost 
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$3,500,000.  'I'hc  W(j(xlville  Lime  Products 
Company,  Toledo,  Ohio,  contemplates  ex¬ 
pansions  at  its  plant  at  Woodville,  Ohio, 
to  cost  $(}00,000.  The  Penn  Ohio  Edison 
Company,  Youngstown,  Ohio,  plans  exten¬ 
sions  in  its  power  substations  and  trans¬ 
mission  lines  to  cost  $1,000,000.  The  Cen¬ 
tral  West  Public  Service  Company,  Omaha, 
Neb.,  will  erect  a  transmission  line  from 
the  i)ow'er  plant  on  the  White  River  to 
Chamljerlain,  S.  I).,  and  vicinity,  to  cost 
$200,000.  Vermillion,  S.  D.,  will  receive 
bids  until  Jan.  23  for  automatic  mechanical 
stokers.  Lakefield,  Minn.,  will  receive  bids 
until  Jan.  16  for  a  Diesel  oil  engine-gen¬ 
erator  set,  300  hp.  capacity,  for  the  munici¬ 
pal  power  plant.  Fairmont,  Minn.,  plans 
an  improved  street  lighting  system  in  the 
Hazelmere  district.  The  Kohrs  Cold  Stor¬ 
age  Company,  Davenport,  Iowa,  plans  an 
addition.  The  Chicago,  Rock  Island  & 
Pacific  Railway  Company,  Chicago,  plans 
an  engine  house  and  locomotive  repair 
shops  at  Des  Moines,  Iowa,  to  cost  $100,- 
000.  The  Marshalltown  Canning  Company, 
Marshalltow'n,  Iowa,  plans  a  factory  to  cost 
$65,000.  The  Des  Moines  Electric  Light 
Company,  Des  Moines.  Iowa,  plans  substa¬ 
tion  at  Valley  Junction,  Iowa,  to  cost 
$35,000. 


Demand  for  Copper  Subsides 

A  featureless  week  is  reported  by 
non-ferrous  metal  traders.  Other  than 
the  flurry  in  copper  over  the  holidays, 
and  a  gradual  improvement  in  the  lead 
situation,  the  situation  is  unchanged 


NEW  YORK  METAL  MARKET  PRICES 

Jan.  2,  1929 

Jan.  9,  1929 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . 

16.75 

16.75 

Lead,  Am.  S.  &  R.  price 

6  65 

6.65 

Antimony . 

9.67 

9.625 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

6,70 

6.70 

Tin,  .Straits . 

49.875 

49.875 

Aluminum,  99  per  cent.. . 

24.30 

24.30 

Base  copper  wire  price  Jan.  9,  1 929, 

I8|  cents. 

from  that  prevailing  for  several  weeks. 
Prices  of  copper,  lead,  and  zinc  are 
firmly  established  at  16.75,  6.65  and 
6.35  cents  per  pound  respectively.  Tin 
and  the  other  metals  are  substantially 
unchanged. 


Activities  of  the  Trade 

C/^ _ _J%0 


Electric  Auto-Lite  Buys 
Columbus  Auto  Parts 

The  Electric  Auto-Lite  Company  has 
acquired  control  of  the  $1,500,000  plant 
and  business  of  the  Columbus  Auto 
Parts  Company,  Columbus,  Ohio,  larg¬ 
est  manufacturer  of  automobile  tie  rods 
and  drag  links  for  steering  mechanism, 
adding  another  link  in  the  continually 
widening  chain  of  the  electrical  com¬ 
pany’s  activities  in  the  automotive  field. 

The  Toledo  concern  also  recently  se¬ 
cured  a  substantial  interest  in  the 
Eclipse  Machine  Company  of  Elmira, 
N.  V.,  and  besides  its  big  battery  sub¬ 
sidiary  jdants  has  other  interests  in 
automotive  manufacture.  Last  May  it 
ac(iuired  the  Presto-Lite  Company, 
manufacturer  of  ignition  systems,  for 
$8()().()()(),  which  at  the  present  rate  of 
operation  will  pay  for  itself  in  two 
>  ears. 

Sales  of  the  concern  during  1928  ag¬ 
gregated  $38,000,000,  President  C.  O. 
Miniger  says,  as  compared  to  $23,000,- 
(KK)  in  1927.  Grosses  as  high  as  $60,- 
000,000  are  predicted  for  1929.  Some 
8,000,000  batteries  will  be  turned  out 
this  year,  as  against  5,000,000  during 
the  past  year.  More  than  half  the  bat¬ 
tery  re(|uirenients  of  the  Ford  1929  pro¬ 
duction  will  he  supplied  by  Electric 
.•\uto-Lite.  which  also  will  supply  all 
the  needs  of  Hudson,  Willys-Overland, 
Nash,  Hupp  and  Durant. 


Crane  Companies  Merge 

The  Shepard  Electric  Crane  &  Hoist 
Company.  Montour  Falls.  N.  V.,  and  the 
.\iles  Crane  Corporation.  Philadelphia, 
have  been  consolidated  u.ider  the  name 


of  the  Shepard-Niles  Crane  &  Hoist 
Corporation.  The  Shepard  plant  at 
Montour  Falls,  N.  Y.,  and  the  Niles 
plant  at  Philadelphia  will  continue 
operation,  with  the  main  office  at 
Montour  Falls.  The  officers  of  the 
combined  company  are  Frank  A.  Hatch, 
president ;  Sydney  Buckley,  first  vice- 
president ;  Robert  Turner,  vice-presi¬ 
dent  :  James  Shepard,  vice-president, 
and  E.  A.  Deeds,  chairman  of  the  board 
of  directors. 

Graybar  Electric  Sales 
Reach  New  High  Level 

Closing  tne  Pest  (juarter  in  the  history 
of  the  company  from  a  standpoint  of 
sales  volume,  the  Graybar  Electric 
Company  records  a  year’s  total  of 
$75.()()0,000.  This  is  emlx)died  in  an 
announcement  by  G.  E.  Cullinan,  vice- 
jtresident  in  charge  of  sales.  Mr. 
Cullinan  looks  forward  to  a  very  satis¬ 
factory  year. 

Seven  new  distributing  branches 
were  added  to  the  copipany  during  1928 
and  further  expansion  will  be  carried 
out  as  it  is  warranted,  according  to  Mr. 
Cullinan.  The  company  acts  not  only 
as  the  sole  distributor  for  manv  Western 
electric  products  in  the  domestic  market 
but  also  acts  as  distributing  agency  for 
more  than  200  manufacturers  whose 
products  vary  widely.  Graybar  sells 
under  its  own  name  and  trademark  such 
items  as  radio  receiving  sets,  washers, 
ironers,  sewing  machines,  lighting  fix¬ 
tures.  fans  and  vacuum  cleaners. 

At  the  first  directors’  meeting  of  the 
reorganized  Graybar  Electric  Company 
Frank  .A.  Ketcham,  formerly  executive 
vice-president,  was  appointed  president. 


while  Albert  L.  Salt,  formerly  president, 
becomes  chairman  of  the  board.  An¬ 
nouncement  was  also  made  of  the  ap¬ 
pointment  of  Walter  J.  Drury  of  New 
York  and  Walter  P.  Hoagland  of  Chi¬ 
cago,  eastern  and  central  district  man¬ 
agers,  to  the  board  of  directors  of  the 
company. 

The  complete  list  of  officers  of  the 
company,  as  announced  following  the 
directors’  meeting  Monday,  follows : 
Albert  L.  Salt,  chairman  of  the  board; 
Frank  A.  Ketcham,  president;  George 
E.  Cullinan,  vice-president;  Leo  M, 
Dunn,  vice-president ;  Elmer  W.  Shep¬ 
ard,  treasurer,  and  Louis  Fiille,  secre¬ 
tary.  _ 

Moloney  Electric  Purchase 
Incorrectly  Reported 

The  Moloney  Electric  Company  was 
purchased  from  the  American  Brown 
Boveri  Electric  Corporation  about  the 
middle  of  1928,  rather  than  purchased 
by  that  corporation,  as  was  inadvert¬ 
ently  stated  in  a  recent  issue  of  the 
Electric.al  World.  The  company  is 
engaged  in  the  manufacture  of  trans¬ 
formers  and  has  plants  in  St.  Louis  and 
elsewhere. 

Cutler-Hammer 

Reorganization 

The  incorporation  is  announced  of 
a  new  company,  Cutler-Hammer,  Inc., 
to  acquire  the  property,  business  and 
good  will  of  the  Cutler-Hammer  Manu¬ 
facturing  Company.  Under  the  reor¬ 
ganization  plan  the  new  company  will 
have  authorized  capital  stock  of  750,000 
shares,  of  which  275,000  will  be  issued 
to  shareholders  of  the  old  company, 
share  for  share,  in  exchange  for  their 
present  stock.  The  plan  involves  the 
dissolution  of  the  present  company  and 
its  two  subsidiaries,  the  Cutler-Hamme. 
Manufacturing  Company  (of  New 
York )  and  the  Cream  City  Foundry 
Company  (of  Wisconsin).  The  new 
stock  will  be  listed  on  the  New  York 
stock  exchange. 


Standard  Gas  Appliance  Sales 

.Subsidiary  and  affiliated  companies  of 
the  Standard  Gas  &  Electric  Company 
sold  $5,883,758  worth  of  electric  and 
gas  appliances  during  1928.  This  is  an 
increase  of  11.8  per  cent  over  the  cor¬ 
responding  period  of  1927.  The  figure 
quoted  includes  jobbing,  fixtures  and 
wiring. 

Arrow  Electric-Hart  & 
Hegeman  Merger 

Effective  at  the  close  of  business. 
Dec.  31,  1928,  by  an  agreement 

of  consolidation,  the  Arrow  Electric 
Company  and  the  Hart  &  Hegeman 
Manufacturing  Company,  both  of  Hart¬ 
ford,  Conn.,  have  merged  and  become 
one  corporation  under  the  name  of  the 
Arrow-Hart  &  Hegeman  Electric  Com¬ 
pany. 

The  new  company  will  have  two  di¬ 
visions,  the  Arrow  Electric  divisiot; 
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and  the  Hart  &  Hegeman  division. 
Commercially  these  two  divisions  will 
operate  independently  through  their 
own  distributing  channels.  It  is  be¬ 
lieved  that  this  merger  will  result  in 
new  lines,  more  efficient  manufacturing, 
better  service  and  a  better  product. 


The  Timken  Roller  Bearing  Com¬ 
pany,  Canton,  Qhio,  announces  the 
appointment  of  Judd  \V.  Spray  as  vice- 
president  and  general  sales  manager. 
Mr.  Spray  has  been  general  sales  man¬ 
ager  of  the  company  since  1926  and 
previous  to  that  he  had  been  sales  man¬ 
ager  of  the  automotive  division  of  the 
company  in  Detroit  for  several  years. 

The  General  Electric  Company, 
merchandise  department,  Bridgeport, 
Conn.,  has  placed  on  the  market  a  new 
10-in.  electric  fan,  superseding  the 
present  9-in.  model.  This  fan  is  espe¬ 
cially  suited  to  the  apartment  or  small 
home  and  may  be  readily  adjusted  for 
either  desk  or  bracket  use.  It  is  manu¬ 
factured  in  both  oscillating  and  non¬ 
oscillating  models. 

The  Griscom-Russell  Company,  285 
Madison  Avenue,  New  York  City,  manu¬ 
facturer  of  power  plant  steam  special¬ 
ties,  announces  that  its  Boston  office  is 
now  located  in  the  Chamber  of  Com¬ 
merce  Building.  80  h'ederal  Street. 

The  Erie  Malleable  Iron  Com¬ 
pany,  Erie,  Pa.,  announces  that  on 
January  1  Edgar  Iv  Dawes  became 
district  manager  of  the  “Kondu”  divi¬ 
sion  for  the  .southeastern  section  with 
headquarters  at  Atlanta,  Ga. 

The  Hisey-Wolf  Machine  Com¬ 
pany,  Cincinnati,  Ohio,  manufacturer 
of  electric  drills,  grinders  and  buffers, 
bas  recently  opened  a  branch  office  at 
210  Machinery  Hall.  549  West  Wash¬ 
ington  Boulevard.  Chicago,  in  charge  of 
Roy  D.  Haworth. 

The  Wagner  Electric  Corporation, 
St.  Louis,  announces  that  N-.  H. 
Spencer  has  joined  its  sales  force  at 
Dallas,  Texas.  Mr.  Spencer’s  experi¬ 
ence  in  the  electrical  field  covers  a  total 
of  some  twenty  years  and  for  the  past 
eight  years  be  has  been  with  the  Pitts¬ 
burgh  Transformer  Company  of  Pitts¬ 
burgh. 

The  Cutler-Ham.mer  Manufactur¬ 
ing  Company,  Milwaukee,  manufac¬ 
turer  of  electric  controlling  devices,  an¬ 
nounces  that  its  Xew  York  office  has 
received  a  contract  from  the  Harland 
Engineering  Company,  Toronto.  Ont., 
for  the  complete  electric  control  equip¬ 
ment,  including  magnetic  brakes  and 
acces.sories,  for  the  Welland  Canal  proj¬ 
ect  in  Canada. 

The  Rock  Island  Manufacturing. 
Company,  Rock  Island,  Ill.,  manufac¬ 
turer  of  electrical  household  appliances 
and  hardware  specialties,  announces  the 
appointment  of  W.  S.  Etheridge  as  gen- 
'  ral  sales  manager.  Mr.  Etheridge  has 
nearly  fifteen  years  of  merchandising 
'  xperience  in  the  electrical  field  and 
during  the  past  3^  years  he  has  been 
General  sales  manager  of  the  Hamilton- 


Beach  Manufacturing  Company  of 
Racine,  Wis.,  and  sales  manager  of  the 
electrical  division  of  the  American 
Flyer  Manufacturing  Company,  Chicago. 

The  Eureka  Vacuum  Cleaner 
Company.  Inc.,  Cleveland,  announces 
the  appointment  of  Oliver  B.  Capelle, 
formerly  sales  promotion  manager,  as 
publicity  manager  of  its  company. 

The  Rome  Wire  Company,  Rome, 
N.  Y.,  will  commence  the  erection  of  a 
new  building  for  the  manufacture  of 
“Trenchlay,”  one  of  the  company’s  recent 
products.  It  will  be  200x205|  ft.  and 
will  have  41,000  sq.ft,  of  floor  space. 

The  Rainbow  Luminous  Products 
Inc.,  120  Broadway,  New  York  City, 
manufacturer  of  luminous  tube-lighting 
apparatus,  announces  that  a  new  oper¬ 
ating  subsidiary  has  been  formed  and 
three  new  plants,  located  in  Louisville. 
Ky.,  Denver,  Colo.,  and  Dallas.  Texas, 
are  being  established.  The  new  subsid¬ 
iary,  which  is  located  in  Louisville, 
Ky.,  will  handle  the  production  and  dis- 


Speed  Controller  for  Fans 
and  Blowers 

The  development  of  a  new  speed  con¬ 
troller  for  slip-ring  induction  motors 
and  primarily  for  the  control  of  motors 
driving  ventilating  fans  in  buildings  has 


been  announced  by  the  General  Electric 
Company.  The’  new  device  has  the 
primary  magnetic  switch,  dial  type  con¬ 
troller  and  speed-regulating  resistance 
mounted  in  a  sheet-steel  closing  case. 
The  new  controller  will  apply  partic¬ 
ularly  where  the  amount  of  torque  re¬ 
quired  decreases  as  the  speed  is  reduced. 
The  controllers  provide  overload  and 
under-voltage  protection  and  will  give 
about  50  per  cent  speed  reduction  by  in¬ 
serting  resistance  in  the  rotor  circuit. 


tribution  for  its  immediate  Southern 
territory  and  the  plants  in  Denver  and 
Dallas  will  handle  orders  from  their 
immediate  territories. 

The  Westinghouse  Electric  & 
Manufacturing  Company  has  .secured 
a  permit  for  the  erection  of  a  new  build¬ 
ing  to  be  100  X  602  ft.  which  will  form 
part  of  the  East  Springfield.  Mass., 
works.  It  will  be  used  for  radio 
production. 

The  James  R.  Kearney  Corporation, 
4224  Clayton  Avenue,  St.  Louis,  manu¬ 
facturer  of  overhead  and  underground 
equipment,  announces  a  new  line  of 
equipment  called  the  Kearney  hot  line 
tools  and  accessories. 

The  General  Refractories  Com¬ 
pany,  104  South  Sixteenth  Street,  Phil¬ 
adelphia,  has  opened  a  new  district  sales 
office  in  Boston  at  Room  509,  Marshall 
Building,  40  Central  Street,  The  office 
will  be  in  charge  of  Nelson  W.  Bow¬ 
man,  formerly  of  the  company’s  New 
York  office. 


The  controller  consists  of  a  line  con¬ 
tactor,  a  temperature  overload  relay,  a 
secondary  dial  switch  operated  from  the 
outside  of  the  cover,  a  resistor  and 
“start-stop”  push-button  station.  The 
inclosing  case  is  ventilated  and  provided 
with  knockouts  in  the  top  and  bottom. 
The  push-button  station  is  mounted  in 
the  inclosing  case  with  its  buttons  e.x- 
tending  through  the  right-hand  side. 
Speed  regulation  is  obtained  by  moving 
the  dial  switch  arm  on  the  front  of  the 
inclosing  case.  The  dial  switch  and 
line  contactor  are  not  interlocked  and 
consequently  the  motor  will  come  up  to 
the  speed  corresponding  to  the  setting 
of  the  dial  switch.  It  is  thus  possible 
to  throw  the  motor  directly  on  the  line 
with  all  resistance  cut  out  of  the  second¬ 
ary  in  case  the  dial  switch  arm  is  in 
full-speed  position. 


Joint  Boxes  for  Armored 
Cables 

A  new  low-voltage  joint  box  espe¬ 
cially  designed  for  use  with  steel  tape 
armored  cables  in  airport  and  airway 
lighting  installations  has  just  been 
placed  upon  the  market  by  the  Standard 
Underground  Cable  Company,  division 
of  the  General  Cable  Corporation,  Pitts¬ 
burgh,  Pa.  The  boxes  are  designed  to 
insure  complete  electrical  and  mechani¬ 
cal  protection  to  the  cable  joint.  They 
are  light  in  weight,  occupy  a  sm.all 
amount  of  space  and  require  but  a  small 
amount  of  insulating  compound.  Cable 
clamps  bind  the  .steel  tape  armor  in  place 
and  make  rigid  mechanical  connection 
between  the  box  and  armor,  thus  re¬ 
lieving  the  joint  of  longitudinal  stress. 


—  —  3^ 

New  Equipment  Available 
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Electrical 

Patents 

Announced  hy  U.  S.  Patent  Office 

C/}K _ - _ 

(Issued  Dec.  18,  1928) 

1,695,264.  Elejctrical  Indicating  In.stru- 
ment:  C.  M.  Adams,  Ottawa  Hills,  Ohio. 
App.  filed  Oct.  1.1,  192«. 

1,695,295.  Temperature  Indicator  ;  B.  A. 
Rollins,  Ro.xbiiry,  Mass.  App.  filed  .Inly 

11,  1923. 

1,695,302.  Elfxttric  Heatek  ;  F.  W.  Thomp¬ 
son,  West  Haven,  Conn.  App.  filed  April 

12,  1922. 

1,695,353.  Electrical  Generating  System  : 
F.  F.  Starr,  Dayton,  Ohio.  Ajip.  filed 
Nov.  16,  1925. 

1,695,359.  Motor-Control  .Mechanism  for 
Machine  Tools  ;  S.  W  Rath,  Worcester, 
Mass.  App.  filed  Dec.  i4,  1925. 

1,695,391.  Squirrel-Cage  Winding;  T. 
Schou,  Mansfield,  Ohio.  App.  filed  .Tuly 
14,  1920. 

1,695,413.  Elfxttric-Light  Fixture;  W.  P. 
Crockett,  Chicapo,  Ill.  App.  filed  April 
4,  1927. 

1,695,422.  Electric  Meter;  O.  W.  Gris- 
dale  and  E.  Schneider,  Chicapo,  Ill.  App. 
filed  Aup.  25.  1924. 

1,695,424.  Wheatstone  Bridge  Meter  Sys¬ 
tem  ;  T.  R.  Harrison.  Philadelphia,  Pa. 
App.  filed  .March  26,  1925. 

1,695,484.  Self-Starting  Synchronoits 
iNDUcmoM  .Motor;  (\  Payer,  Flushinp, 
N.  Y.  App.  filed  May  2.  1924. 

1,695,488.  ('ircuit-Controlling  Means; 
T.  R.  Harrison.  I'hiladelphia.  Pa.  ,\pp. 
filed  June  4,  1  924. 

1,695,506.  Automatically-Rbclosing  Cir¬ 
cuit  Breaker;  E.  ('.  Raney,  Columbus, 
Ohio.  App.  filed  March  17,  1922. 
1,695,518.  Electric  Ix>ck  ;  G.  W.  Watson. 

Detroit,  Mich.  App.  filed  Oct.  10,  1927. 
1,695,535.  Eiquid-Fubl-Pumping  Appara¬ 
tus  :  W.  C.  Carter,  ITint,  Mich.  App. 
filed  Feb.  27.  1925. 

1,695,546.  Thermostatic  Control  of  Elec¬ 
tric  Circuits  and  Apparatus  and  Other 
Devices  ;  .1.  G.  Goodbue,  Evanston,  III. 
App.  filed  Jan.  15.  1923. 

1,695,557.  Spark-Pluo-Testing  Devtce  ; 
R.  H.  Myers,  Haperstown,  Md.  App.  filed 
April  16.  1926. 

1,695,601.  Automatic  Steering  for  Dirig¬ 
ible  Craft;  C.  B.  Mill.s,  Brooklyn,  N.  Y. 
App.  filed  June  19.  1922. 

1,695,615.  Automatic  Steering  for  Dirig¬ 
ible  Craft;  E.  A.  Sperry,  Ir.,  Brooklyn. 
N.  Y.  App.  filed  April  9,  1923. 

1,695,679.  Testing  Coil;  M.  E.  Berlowitz, 
Belleville,  N.  .T.  App.  filed  Jan.  26,  1926. 
1,695,694.  Automatic  Electric  Welding 
Apparatus  ;  A.  M.  MacFarland.  Pitts¬ 
burgh.  Pa.  App.  filed  May  28,  1924. 
1,695,708.  Contact  Dey’Ice  for  Magnetos; 
E.  Biipratti,  Molsheim,  France.  .Vpp.  filed 
Jan.  8.  1925. 

1,695,719.  Oscillograph;  R.  Rfldenberp. 
Berlln-Grunewald.  Germanv.  -Xpp.  filed 
Dec.  1.  1925. 

1,695,723  and  1,695,748.  Time  Element 
Electroresponsive  Di^btce;  G.  R.  Towns¬ 
end,  Schenectady.  N.  Y.  Apps.  filed  Sept. 
14,  and  Aup.  5.  1925. 

1,695,753.  Electrical  Heater  ;  .T.  M.  Baker, 
Columbus,  Obio.  App.  filed  Jan.  14.  1928. 
1,695,778.  Electrical  Condenser  ;  E.  B. 

Nowosielski.  Bloomfield,  N.  .1.  App.  filed 
Jan.  2.  1925. 

1,695,789.  Short-Circititi.ng  Mechanism  : 
C.  H.  Wolff.  St.  Bouis,  .Mo.  App.  filed 
Jan.  16.  1924. 

1.695.794.  Electric  Safety  Damp  for 
Miners:  O.  Becker,  Tr..  Barmen.  Ger¬ 
many.  App.  filed  Anril  28,  1927. 

1.695.795.  r^ATiNG  Tank  ;  W.  E.  Belke, 
Chicapo,  Ill.  App.  filed  .Vpril  1  4,  1927. 

1,695,801.  Element  Si’pport  for  Ei.ixmiic 
Stoves  ;  C.  M.  Dibble.  Joliet.  Ill.  App. 
filed  Nov.  IS.  1926. 

1.605,803.  Electric  Pressi're  Generator  ; 
.V.  Eimer,  New  York.  N.  Y.  App.  filed 
May  10,  1924. 

1.695.846.  I^iquid-Beaei.  Control;  B.  H. 
Hardinp,  Brooklyn.  N.  Y.  App.  filed  Sept. 
21.  1926. 

1.695.847.  Detachable  Electric- Plug  Fit¬ 
ting;  H.  Hertzberp,  Brooklvn.  N.  Y.  .Xpp. 
filed  Aup.  11.  1926. 

1,695,850.  Phase  Indicator  and  Method 
OF  Determining  the  Phase  Relation  op 
Alternating  Currents  ;  XX’.  .X.  Kates. 
Philadelpbia,  Pa.  App.  filed  June  17, 
1927. 

1,695.856.  Control  System  ;  .X.  A.  Pon- 


Information  on  foreipn  patents  can  be 
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sonby,  Pittsburgh,  Pa.  App.  filed  Feb.  21, 
1927. 

1.695.858.  Insulator;  F.  Reiter,  Berlin- 
Charlottenburg,  Germany.  App.  filed  Nov. 
14,  1925. 

1.695.859.  Slip-Ring  .Xssembly  whth  Short- 
Circuiting  Contact  :  H.  Richter,  Behr- 
inpersdorf,  near  Nuremberg,  Germany. 
App.  filed  Oct.  1.  1926. 

1.695.860.  Electric  Annealing  or  Heat- 
i.NG  Furnace;  XX’.  Rohn,  Hanau-on-the- 
Main,  Germany.  -Xpp.  filed  Oct.  23,  1925. 

1.695.861.  Electrical  Measuring  Instru¬ 
ment;  A.  R.  Rutter,  Forest  Hills,  and 
XX’.  G.  Mylius,  XX’ilkinsburp,  Pa.  App. 
filed  Aup.  29,  1927. 

1.695.862.  Slot  Insulating  Cell;  M.  Sand- 
field,  Pittsburgh,  Pa.  App.  filed  Sept.  16, 

1926. 

1,6  9  5,8  6  4.  iNSTRUMENT-TRANSFORMEIt 
Mounting;  .J.  Sessinphaus,  Berlin-Char- 
lottenburg,  Germany.  App.  filed  .Xpril 
23,  1926. 

1.695.865.  Brush  Holder;  H.  C.  Specht, 
XX’ilkinsburp,  Pa.  App.  filed  March  10, 

1927. 

1.695.866.  Automatic  Safety  Switch  for 
Induction  Motors;  G.  Speiser.  Nurem- 
berp,  Germany.  App.  filed  Aup.  1,  1925. 

1.695.868.  Disconnecting  Switch  ;  .1. 

Stolz,  Berlin-Charlottenbiirp.  Germany. 
App.  filed  Oct.  1,  1925. 

1.695.869.  Heating  I’nit;  E.  E.  Suther¬ 
land  and  F.  F.  Forshee,  Mansfield,  Ohio. 
App.  filed  Sept.  9,  1927. 

1,695.874.  Electric  Furnace;  J.  C.  XX’ood- 
son,  Mansfield,  Ohio.  App.  filed  Sept.  28, 
1926. 

1.695.878.  Induction  Meter;  .X.  Callsen, 
Niiremherp,  Germany.  App.  filed  May  20, 

1926. 

1.695.879.  Thermostatic  Device;  E.  K. 
Clark,  Mansfield,  Ohio.  App.  filed  Dec. 
8,  1926. 

1.695.884.  Collector  Ring;  D.  J.  Conant, 
Pittsburph,  Pa.  App.  filed  March  31, 

1927. 

1.695.885.  Protective  Sy.stem  ;  1^  N.  Crich¬ 
ton,  Pittsburph,  Pa.  App.  filed  March  IS, 
1925. 

1.695.886.  Tap-Changer  System  ;  XX'.  M. 
Dann  and  B.  H.  Hill,  Sharon,  and  E.  F'. 
Sipher,  XX'ilkinsburp,  Pa.  App.  filed  March 
31,  1926. 

1.695.889.  Transformer;  XX’.  J.  Finnen, 
Sharon,  Pa.  App.  filed  March  31.  1926. 

1.695.890.  Measuring  Instrument;  C.  I.,e 
G.  Fortescue.  Pittsburph.  Pa.  App.  filed 
March  18,  1925. 

1.695.891.  Control  Sy.stem;  C.  Be  G.  For¬ 
tescue,  Pittsburph,  Pa.  App.  filed  Feb.  5, 
1921. 

1.695.892.  Transmission-Bine  Device;  C. 
IjC  G.  Fortescue,  Pittsburph,  Pa.  App. 
filed  N’ov.  23,  1927. 

1,695.906.  Pnel^matically-Operated  Sta¬ 
tion  ;  R.  J.  XX’ensley,  Edpew'ood,  Pa.  App. 
filed  Oct.  1.  1923. 

1,695,908.  Supervisory  Control  System; 
T.  I’.  XX’hite,  Pittsburph,  Pa.  App.  filed 
April  21,  1924. 

1,695.917.  Electrical  Measuring  Instru¬ 
ment;  F.  Conrad,  Pittsburph,  Pa.  App. 
filed  Dec.  31.  1921. 

1,695.946.  Induction  XIotor  ;  S.  R.  Berp- 
man,  Nahant,  Mass.  App.  filed  Nov.  29, 
1924. 

1.695.957.  Switch:  H.  Gernsback,  New 
X'ork,  N.  X’.  App.  filed  Oct.  26.  1925. 

1.695.958.  Electric  Switch  ;  B.  E.  Getchell. 
Plainville,  Conn.  App.  filed  April  23, 
1924. 

1.695,965.  Contact  Mechanism  for  Type¬ 
writer-Key  Pi’NCHEs  ;  XX’.  XX'.  I.,asker  and 
C.  A.  Mezper,  Brooklvn,  N.  Y.  App.  filed 
Feb.  10,  1925. 

1,695.989.  Ei.ectrolyttc  Cei-L;  S.  T.  XX’ood- 
hull,  XX’inchester,  Mass.  App.  filed  June 
23,  1926. 

1,696,011.  Arc-XX’eldino  Electrode;  H.  R. 
Pennington,  Chicago.  Ill.  App.  filed  Sept. 
8.  1924. 

1,696,023.  Mercury-Arc  Dfa'ice  ;  X'.  K. 
Zworvkin.  Swissvale.  Pa.  App.  filed  Nov. 
21.  1925. 

1,696,078.  Heating  Apparatus  ;  J.  DeRuvo, 
New  X'ork,  N.  Y.  .Xpp.  filed  May  21.  1927. 
1,696,102.  Continuous-Current  Dynamo- 
Electric  Machine;  .X.  Schmid  and  .X 
Stoll,  Stuttgart,  Germany.  .Xpp.  filed  April 
5.  1927. 

1,696.124.  Electrical  -Connection  and 
Method  of  Forming  the  Same:  .X.  G. 
Plimmer,  Cleveland.  Ohio.  .X.pp.  filed 
March  3,  1926. 

1.696,132.  Measuring  Instt.ument;  XX'. 
XX’ermeille,  St.-.Xubin,  Switzerland.  .Xpp. 
filed  Sept.  12,  1927. 

1 ,696,1 46.  Thermostatically-Controlled 
Heating  Ih.uo  :  E.  G.  K.  .Xnderson.  Evan¬ 
ston.  111.  App.  filed  .Xpril  1  4,  1927. 

1.696.150.  Electric  Service  Installation: 
J.  Sachs.  Hartford,  Conn.  .Xpp.  filed 
July  28,  1922. 

1.696.151.  Push-button-Switch  Construc¬ 
tion  ;  F.  Staedeli,  New  X’ork,  N.  Y.  App. 
filed  Oct.  10,  1925. 


1.696.169.  Train-Control  Relay;  R.  C. 

I.^ake,  Rochester,  N.  Y.  App.  filed  Nov. 

3,  1921. 

1.696.170.  Engine  Relay;  R.  C.  L.eake, 

Rochester,  N.  Y.  Avip.  filed  Jan.  6,  1922. 

1,696,177.  System  of  Distribution;  E.  R. 

Evans,  Great  Barrington,  Mass.  App. 

filed  March  11,  1921. 

New  Trade  Literature 

C/^ _ 

MOTORS  AND  TRANSFORMERS.  — 
“Manual  of  Electrical  Testing"  is  the  title 
of  a  fourth  edition  of  bulletin  No.  138 
issued  by  the  XX’agner  Electric  Corporation, 
St.  Louis.  The  bulletin  covers  the  test¬ 
ing  of  single-phase  and  polyphase  motors 
and  the  testing  of  transformers  for  core 
loss,  copiier  loss,  polarity,  insulation,  tem¬ 
perature  ri.se  and  efficiency. 

ELECTRICAL  EQl’IPMENT.  —  Special 
publication  No.  1717-C  issued  by  the  West- 
inghouse  Eiectric  &  Manufacturing  Com¬ 
pany,  East  Pittsburgh,  Pa.,  contains  a  few 
of  the  many  engineering  achievements  of 
the  XX’estinphouse  company  for  1928.  It 
contains  various  illustrations  showing  in¬ 
stallations  of  some  of  the  company’s 
equipment  as  examples  of  the  trend  of  the 
electrical  industry. 

RAILXX'AY  CAR  EQUIPMENT.  ELE- 
X’ATDR  CONTROL  A.N’D  FUSE  QUARTZ. 
— Bulletin  GEA-971  issued  by  the  General 
Electric  Company,  Schenectady,  N.  X’.,  de¬ 
scribes  and  illustrates  the  General  Electric 
equipment  for  gas-electric  railway  cars. 
The  company  also  is  distributing  bulletin 
GEA-985  covering  its  eievator  motors  and 
control  and  bulletin  GKA-848  describing 
and  illustrating  its  fused  quartz. 

- 

Foreign  T rade 
Opportunities 
c/^ _ _J^ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  XX’here  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  F'oreign  and  Domestic 
Commerce,  XVashington,  by  mentioning  the 
number : 

An  agency  is  desired  in  Berlin,  Germany 
(No.  35,225),  for  compressor  units  for  elec¬ 
tric  refrigerators  and  another  (No.  35,237), 
for  compressor  units  for  electric  ref.»^igera- 
tors. 

An  agency  is  desired  in  Leipzig,  Germany 
(No.  35,226),  for  compressor  units  for  elec¬ 
tric  refrigerators. 

An  agency  is  desired  in  Helsingfors,  Fin- 
iand  (No.  35,224),  for  household  electrical 
dishwashing  machines. 

An  agency  is  designed  in  XX'ellington, 
New  Zeaiand  (No.  35,223),  for  household 
electric  appliances  and  another  (No.  35.- 
222),  for  electric  locomotives,  industrial 
high-voltage  line  material  and  equipment, 
high-voltage  testing  and  metering  equi))- 
ment,  iaboratory  instruments,  electric 
clocks,  fiood-lightinp  equipment,  railway 
electrification  supplies,  and  street  and  in¬ 
dustrial  lighting  fixtures. 

An  agency  is  desired  in  London,  England 
(No.  35,325),  for  electric  advertising 
novelties. 

An  agency  is  desired  in  Karachi.  India 
(No.  35,307),  for  batteries,  bulbs,  flash¬ 
light  cases,  household  electric  appliances 
including  electric  fans  and  wire  and  wire 
supplies. 

Purchase  and  agency  are  desired  in 
Miian,  Italy  (No.  35,323),  for  static  con¬ 
densers  for  improvement  of  power  factor 
of  electric  motors. 

An  agency  is  desired  in  Porto  Alegre. 
Brazil  (No.  35,305).  for  farm-lighting  sets 
and  commercial  electric  refrigerators. 

A  sole  agency  is  desired  in  XX’eltevreden, 
Java  (No.  35,324),  for  nickel  case  flash¬ 
lights  with  focusing  device. 

An  agency  is  desired  in  Hamburg,  Ger¬ 
many  (No.  35,326),  for  hotel  appliances. 

An  agency  is  desirt'd  in  X’ienna,  .Xustria 
(No.  35,359).  for  household  electric  ap¬ 
pliances. 


.Xny  manufacturer  desiring  to  establish 
irgencies  abroad  may  consult  with  the  near¬ 
est  district  office  of  the  Bureau  of  Foreign 
and  Domestic  ('ommerce.  Iiejiartment  of 
Commerce,  where  data  on  available  agencies 
throughout  the  world  are  on  file. 
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